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THE TRUTH ABOUT 


As a Physicist/Engineer I am often 
confronted with reports of ultra precise 
measuring instruments. ve even made a 
few such devices. Hunting and fishing 
stories as well as political promises pale 
by comparison to the exaggerated claims 
of the manufacturer about their instru- 
ment. Simple freshman level error analy- 
sis cuts through the spec sheets like a hot 
knife through butter. 

Consider a powder measure. Here we 
have a device that the manufacturers all 
claim will throw a volume of powder 
weighing on average 50 grains, to an 
accuracy of 0.1 grains. We have a large 
amount of non-uniform particles and they 
swear their measure can dump to an 
accuracy of two parts per thousand or 
0.2%. Considering that we can stuff a 
few extra grains of powder into a case by 
using a drop tube and tapping, the claim 
that their measure’s susceptability to 
powder settling is less than 0.2% seems a 
bit much to swallow. 

Why do they say it? All their competi- 
tors do. How do they get away with it? 
They’ll tell you your charge throwing 
technique is inconsistent. It’s kind of like 
having you cut a chamber without a lathe 
and then telling you your reamer turning 
technique is poor. 

One of the biggest tall tales I see is 
scales, particularly the new electric ones. 
First the beam balance scales. Again we 
see claims of two parts per thousand 
accuracy. Problem number one, what we 
feel and call gravity varies by five parts 
per thousand depending on your latitude. 
Since the earth is rotating we experience a 
centrifugal force. If you take a Physics 
class today they will try to hopelessly 
confuse about centrifugal and centripetal 
forces. They’ ll tell you the former doesn’t 
exist. Think of it this way, you round a 
sharp curve at high speed. To say the car 
door pushes you in is to say you’re expe- 
riencing a centripetal force. To say you’re 
being pushed out to the side of the car is 
to say you’re experiencing a centrifugal 
force. What’s the difference? In the first 
case the earth is your reference frame. 
You were going straight, then turned. 
Turning makes you accelerate inwards. In 
the second case the car is your reference. 
The car is going the car’s way and you 
wanted to follow a way different than the 
car’s when it hit the curve. Confused? It 
gave me fits for years. 
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Matt Egloff 


Since the earth rotates and since we’re 
calling the earth our reference, we think 
it’s throwing us out. The closer we are to 
the equator the lighter we feel. The cen- 
trifigul force accounts for about three 
parts per thousand and the flattening of 
the poles (the Earth isn’t round, it’s an 
ellipsoid) accounts for the other two. So 
what latitude are you at and what latitude 
was your scale calibrated at? 

It gets worse. When you measure 
weight with a beam balance, you’re real- 
ly measuring torque. Torque is given by 
force (in this case weight) times perpen- 
dicular lever arm distance (in this case 
how far from the balance point you put 
the weight). You have an unknown 
weight on one side a distance L1 from 
the center, and a known weight on the 
other side a distance L2 from the center. 
When the scale balances the torques are 
equal or Wunknown*L1 = Wknown*L2. 
We know L1, L2, and Wknown so we 
can solve for Wunknown. Wunknown 
=Wknown*(L2/L1). 

But how well do we know L1, L2, and 
Wknown? The error in our measurement 
of our unknown weight is found by 
adding our errors in these three quanti- 
ties. LI and L2 are based on how well we 
machined the beam. Our goal is two parts 
per thousand so we should be able to say 
we hung our weights within one part per 
thousand each. Look at your beam bal- 
ance. You use an inch of it? Think you 
can put that weight in the notch to an 
accuracy of a thousandth of an inch? 
Even if you could, you’ve used up all 
your allowed “slop.” Now look at the 
weights. Think the grease from your fin- 
gers weighs about 0.1% of what that little 
piece of aluminum weighs? 

There is the possibility of errors can- 
celing so we usually add in quadrature. 
The effect is to make our estimated error 
look smaller. Square each error. Add 
them. Then take the square root. 

Now what about thermal expansion. 
Your beam could stretch. Not much but 
we want parts per thousand accuracy. 
We'll see it unless we make both sides of 
the beam equal. If it stretches due to ther- 
mal expansion, it'll stretch equally on 
both sides and cancel out. Slick. My 
scale doesn’t have equal beam lengths. 
Does yours? 

On to electric scales. These use a 
piezoelectric material. This stuff will 
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generate a voltage when stretched or 
compressed or can be stretched or com- 
pressed by applying a voltage. Is this 
voltage proportional to the stretching? 
We like to think it is. If it is, the system 
is linear. We can write really simple math 
equations to calculate what happens. 
Linear systems are nice. There are no lin- 
ear systems in nature. 

So what do we do? We make it linear. 
If you torture a statistic long enough it'll 
scream out whatever you want it to. This 
is how one anti gun study concluded that 
D.C.’s gun laws saved lives when we all 
know D.C. is the murder capitol. We 
make our piezoelectric linear by a similar 
method. If you take a system and make 
the range you want to look at small 
enough and the fit you desire sloppy 
enough, anything can be fit to a straight 
line. 

The fit with a piezoelectric is usually 
pretty good at a given temperature. The 
problem is your piezoelectric material is 
not temperature controlled. If it was you 
couldn’t afford the scale. It relies on 
warming up to some operating tempera- 
ture and hopefully not fluctuating. 

Then there is the matter of calibration. 
When I calibrate stuff I cite NIST trace- 
able standards, NIST procedures, NIST 
traceable instruments and calibartion 
dates of everything. What’s NIST? 
National Institute of Standards, formerly 
the National Bureau of Standards. They 
define what is a kilogram, what is a volt, 
what is a meter. How do they define it? 
Probably the same way Henry the 8th 
defined a yard; his nose to his thumb. 
NIST is a little bit better than that, but 
they keep the standards and we in indus- 
try pay them exhorbitant amounts of 
money to let someone in their lab certify 
that our stuff is calibrated to their stuff. 
Some of the NIST standards I use vary 
about 3% with respect to each other. But 
no one would buy our stuff without the 
NIST stamp so we grease their palms and 
pass the cost on to our customers. Then 
we list all the NIST traceable stuff we 
use when we send someone one of our 
devices. I didn’t get such a list when I 
bought my electric scale. 

A lab wouldn’t touch any of the stuff 
we use to reload with a ten foot pole. 
Should we worry? NO. 

What determines a safe load for a gun? 


Continued on next page 
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Continued 


We start low and work up watching pres- 
sure signs. In terms of starting low by 
grains or parts per hundred, our scales are 
more than accurate enough. Then we find 
the load and it corresponds to some tick 
mark or number. Chances are that tick 
mark is pretty repeatable. If my scale 
says that the magic charge is 43.2 grains 
but the real weight is 43.6 grains, I don’t 
care. It’s like building a house with an 8 
foot 1 inch tape measure. If you cut all 
your lumber with it as the only measure, 
it'll all fit because the boards will be pro- 
portional. As long as I always use that 
scale and don’t break it, I can go back 
and get on that 43.2 grain tick mark and 
still have 43.6 grains. This gets back to 
my discussion of linear fits. If we make 
the range small enough. I can assume that 
around my 43.2 grain tick mark that I’m 
pretty linear. If it says 43.3 grains it’s 
probably really 43.7 grains etc. 

Don’t believe the manufacturers speci- 
fications. This goes for your calipers and 
micrometers too. Like Clint Eastwood 
said in The Enforcer, “A man’s got to 
know his limitations.” But don’t worry 
about super accuracy in measurement. 
You don’t need it and couldn’t afford it 
and if you did and could, you’d probably 
be buying more hype than real accuracy. 
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WASHINGTON’S BIRTHDAY: 
104 AND COUNTING 


Barrett Tillman 


In 1893 the patriotic citizens of Arizona 
Territory established a rifle match to honor 
the birthday of George Washington—one 
of those dead white males so widely 
ignored (if not actually castigated) in 
today’s politically-correct textbooks. That 
was 19 years before Arizona joined the 
union, but the event remains a landmark on 
the state’s shooting calendar each year. 

As the oldest continually-held marks- 
manship event in America, the 
Washington’s Birthday Match ranks in a 
class by itself. Not even the pressing 
urgencies of the Spanish-American War, 
either of the world wars or numerous 
inconveniences since then have interrupt- 
ed the “Birthington’s Washday” match. 

Actually, selection of the February date 
had far less to do with our first president 
than with the hellacious heat in the 
Valley of the Sun, where the record high 
is 122F. Rifle teams from Phoenix and 
Tempe originally intended to shoot on 
July 4th, but cooler (!) heads prevailed. 
Civilian participation apparently was 
spotty prior to the Great War, as National 
Guard riflemen dominated the entrants 
list until World War One. 

This February, as in 103 previous, teams 
of service rifle competitors took the line 
not only to determine the match winners, 
but to honor the firearms origins of These 
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United States. However, Arizona is heir to 
its own shooting legacy, which is hardly 
surprising out here in “gun country.” 
When Arizona became the 48th state 
on Valentine’s Day 1912, the state still 
lacked a flag. In fact, the issue had arisen 
two years before when the Phoenix-based 
rifle team returned from Camp Perry, 
complaining that it was the only state or 
territory without such a banner. 
Evidently the issue languished until 
onset of the 1912 national match. At that 
point, according to contradictory sources 
in the 1986 Arizona Blue Book, the now- 
familiar flag was designed either by the 
adjutant general, Col. Charles W. Harris, 
or Nancy D. Hayden, wife of Rep. Carl 
Hayden. In any case, Mrs. Hayden 
accompanied her husband to Camp Perry, 
sewing the first flag either en route by 
train or upon arrival. It was the first time 
the now-familiar red, blue, and gold ban- 
ner was displayed in public. And, inci- 
dentally, it was perhaps the last time a 
sitting Member of Congress represented 
his state on any kind of shooting team. 
Many birthday matches were held at 
the old Papago Park range in Phoenix, 
but as the city grew, that facility fell into 
disuse. Consequently, in 1970? local 
sportswriter Ben Avery purchased a tract 
of desert north of the city and donated it 
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to the state. Thus was born the Black 
Canyon shooting range, which today car- 
ries the name of its originator, who 
passed away early this year (?). 

Since then, Ben Avery Shooting Range 
has variously been administered by the city, 
county, and state fish and game commis- 
sion. It has become one of the world’s best- 
known firearms facilities, drawing thou- 
sands of recreational and competitive shoot- 
ers from around the nation and the world. 
Besides a large public range, Ben Avery 
offers facilities for highpower rifle, 
benchrest, shotgun, practical pistol/western 
action, and air gun as well as archery. 

This year’s match was won by 
Precision Shooting’s own Derrick 
Martin, emerging guru of the .223 service 
rifle world. His pioneering articles in 
these pages (with heavensent help from a 
wonderfully-gifted coauthor) have made 
Accuracy Speaks, Inc., the leading pro- 
ducer of AR-15 match rifles. 

Asked how many times he’s won 
Birthington’s Washday, Martin shrugs elo- 
quently and mumbles “dunno.” It’s either 
five or six, as he’s alternated regularly with 
Marine Ron Fuchs as top gun. As a mem- 
ber of the Army National Guard, Martin 
(himself a former jarhead) also led his three 
team members to the 1996 winner’s circle. 

This was the first year in living memory 
that the match has been won by anything 
other than a .30 cal., but the new trend is 
bound to continue. For the past dozen years 
or more, the February classic has been shot 
on 200-yd reduced targets, and Martin 
found that his 80-gr JLKs worked very well. 
From his viewpoint, it was an eminently 
satisfying change from last year when he 
finished as “first loser” to Ronnie Fuchs. 

Nearly 50 teams competed in the 104th 
annual Washington’s Birthday match, and 
prospects for next year are equally good. So 
forget the Cold War dictum that jet noise is 
“the sound of freedom.” Out in 602 country, 
it’s the rattle of rapid-fire musketry. And 


don’t you forget it. ® 


RIFLES BUILT 


Benchrest, Varmint, Sporter, 
National Match, Palma, Long Range, 
Service Rifles 
Chambering—Octagons-Fluting— 
Actions Trued-Special Machining 


Benchrest techniques incorporated 


into every rifle. 
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+ 213.95 
15.00 


Bruno Shim Pack for Press Die 

Bruno Sighter Cams (Specify Rest) 

Ruger Rifle Model 77 .22 & 6mm PPC 

Wick Jags - St. Steel (Dewey Rods) 

Bruno Drop Tubes 4"-6"-8" Redding, Lyman . 
Hart Rifle Barrels, HV-LV 

Shilen Barrel Blanks, Select Match 

Dillon Electronic Scale 1500 Grain . 

RCBS Electronic Scale 

Win 748 Powder .... 

Win 760 Powder . 

Jewell Scope Rings Single 

Jewell Scope Rings Double 

RCBS Priming Tools 

Bruno Electric Case Holder w/Trimmer 

New Zircon Sand 15 Ibs. 

Hall Rifle Actions . CALL 
Nosler Ballistic Tip 22 cal 40, 50, 55 grain - 11.98 
Sako 6mm & 22 PPC Brass «82 
Norma Brass 6PPC ... -53 each 
Countdown Timers « 13.95 
Bruno Wind Flags... 
Bruno Powder Measurer 


«+. Call 
- 39.95 


NEW PRODUCTS 
Marine - Tex bedding compound 
gallon - $95.68; 140z. - 13.39; 
quart - 31.58; Jr. 20z. - 4.67 
Redding enchrest Dies & Die Sets. Accepts new 
Wilson or Redding bushings. most calibers ... 
New Redding bushings, same as Wilson 


. Call 


Federal 205m-210m Primers per 1000 .................. 21.25 
Federal 205m-210m Standard Primers per 1000 .. 16.95 
Rem. 7 1/2 Match Primers per 1000 .... 13.25 
Rem. 9 1/2 Stand. Lg. Rifle Primers per . 13.95 
WW Win Primers Available .. -CALL!!! 
Hart Rifle Rest (Varmint) ....... - 122.80 
Kleinendorst Bolt Disengagement Tool 21.95 
Lee Auto Prime (two trays) ... 13.95 
Bushnell Lt. Wt. Scope Rings . - 11.95 
Dial Caliper 6" Mitutoyo (1 Rev.) . 81.50 
Dial Caliper 6" Mitutoyo (2 Rev.) . 69.95 
Dial Caliper 6" Stainless Steel (1 Rev.) .. 21.95 
Mitutoyo Ball/Tubing Micrometer ..... 95.00 
Standard 1" Micrometer 1-10,000 carbide . 24.95 
Never Dull - can ... 3.95 
Friction Block 1 oz. 4.75 
Bruno Aluminum Side Tension Rest Top . 54.95 
Bruno 310 Tool Neck-Size Die, Accepts Wilson 

Bushings (less bushing) PPC, BR, .308 93.00 
Bruno Custom Bolt Holster .. 14.95 
Bruno Powder Measure Bag 9.95 
Bruno Powder Bottles 7.50 
Bruno Rifle Barrel Bag 6.95 
Kelbly Scope Rings (1-Screw, 2-Screw) . 60.00 
McMillan Stocks (Fiberglass) HV-LV - 135.00 
McMillan Stocks (Graphite) HV-LV oo... eee 192.00 
BOOKS 
The Ultimate in Rifle Accuracy, SOFT 11.95 
Accurate Varmint Rifle, SOFT ........... . 14.95 
PS Special Edit. 1994 OR 1995, Vol | OR II 6.00 ea. 
1995 PS Reloading Guide . 19.95 
1995 PS Annual, HARD .. 31.25 
1995 PS Annual, SOFT .. 22.75 
1996 PS Annual, HARD .. 31.10 
1996 PS Annual, SOFT .. 24.35 
Precision Shooting Magazine 3.50 
1996 Complete Reloading Guide 18.90 
Warren Page Accurate Rifle - HARD .. 22.95 
Warren Page Accurate Rifle - SOFT 15.95 
1997 Gun Traders Guide 19th Ed. 11.88 
1997 Shooters Bible #88 ...... 12.42 
Nosler Reloading Manual #4 19.95 
Sierra 50th Anniversary Handgun Manual 17.95 
Sierra 50th Anniversary Rifle Manual . 18.87 
Hodgdon #26 Reloading Manual 13.00 


BRUNO BULLETS (add $2.00 per 100 for moly coating) 


22 Cal. - 52, 57 BT .PER100 14.00 
22 Cal. - 52, 57 FB in Stock .. .PER100 11.50 
6mm - 63, 65, 68, 70 BT ... .PER100 14.00 
6mm - 63, 65, 68, 70 FB in Stock .PER100 13.00 
New 6mm 9S FB -PER100 13.00 
New 6mm QS BT .. .PER100 14.00 
New 8-Ogive FB 63, 65, 68gr 6mm -PER100 13.00 
SINCLAIR PRODUCTS 

Arbor Press - Stainless .. 86.95 
Neck Turner (NT-1000) ... 56.95 
Neck Turner (2 caliber comp. NT-2000) 65.95 
Mandrels for Neck Turners 9.25 
Concentricity Fixtures . 36.00 
Dial Indicators .001 .. 28.00 
Dial Indicators .0001 79.95 
Rifle Caddy Stand - 1-Gun 35.00 
Rifle Caddy Stand - 2-Gun 56.95 
Side Tension Rest Top ... 53.00 
Deluxe Action Cleaning Ki 23.50 
Pill Bottle Adaptor (Lyman, Redding) . 17.50 


Neck Expander (Two Calibers) .. 
Mini Case Length Trimmer 22, 6mm oa 
Bolt Disengagement Tool (Remington) . 
Deluxe Deburring Tool w/Shouldered Top 
Large Flash Hole . 
PPC Flash Hole ... 
Powdered Measure Bracket .. 
Seating Depth Comparitor 6 Calibers (Steel) 
Neck Wall Thickness Gauge w/Pilot 
(Accepts Dial Indicator) 
Phase II Primer Pocket Uniformer (Adjustable) 


kg: & Sm Rifle=Lg: Pistol sisscsscsioscasssssesnseeteas 21.95 
Power Uniformers (Drill Press Type) 
Lg::&:Sm:. Rifle ='Lg. Pistol, wcicosssesesssivasssesenceesses 15.50 


Series 8000 Primer Pocket Uniformer Conese) » 
Series 8000 Drill Press Uniformer Only .. . 


Bruno Adjust Shooting Stool Oak, New & 
Improved, Padded Seat ... 


DEWEY COATED RODS 
22, 6mm - 36" Rifle Rod . 
22, 6mm - 44" Rifle Rod . 
30 Cal. - 36" Rifle Rod 
30 Cal. - 44" Rifle Rod 
Jags - 22 or 30 Cal. . 
Adaptors - 22 or 30 cal. 
Dewey .17 cal. Jags .... 

Dewey .17-36" Rifle Rod 


BRUNO CUSTOM BORE BRUSHES 


17 Cal. Dewey: Rifle: .sicssi-saccessecscssssesenvvsvasses EACH 1.75 
22, 6mm, 25, 6.5, 270, 7mm, 30, 303, 8mm 

338, 35, 375, 458 ..PerDozen 8.35 
Pistol - 22, 38, 9mm, 41, 44, 45 .PerDozen 8.35 
BRUNO BORE GUIDES with “O” Ring 
Rem, Hart, Stolle, Shilen, Winchester .................... 15.95 


(State Caliber and Action) 
Hall, Wichita, other ... 
New Bruno Rimfires (State Action) Browning 

A-Bolt, Winchester 52, Anschutz 54, 

Remington 40X, Winchester 37, Anschutz 64, 
Remington 77, Kimber 82 .. 
New Bruno Solvent Ports ... 


BRUNO COTTON FLANNEL PATCHES 


22 Cal. 1 3/8" Square ..... -Per1000 7.95 
6mm Cal. 1 3/4" Square . -Per 500 5.95 
6mm or 30 Cal. 2" Round, 2" Square ..... Per 500 6.95 
17 Cal. 3/4 Patch -Per1000 8.95 
22 Cal. 1 1/4" Round .Per1000 7.95 
Large Bore 2 1/4" Square -Per 500 7.95 
SHOOTERS CHOICE #7 

2 oz. w/applicator .. 3.75 
402. ... 5.75 
16 oz.. 15.50 
Gun Grease, 10 cc. Syringe 3.50 


Rust Preventative (Aerosol) ... 
Quick Scrub Cleaner-Degreaser (Aerosol) 
Shooters Choice Copper Remover .... 
Shooters Choice Black Powder Gel ... 
Shooter’s Choice Bore Cleaner (Gallon) 


LUBE - SOLVENTS - SOLVENT BOTTLES 


Bruno Bolt Lube (Plastic Syringe) 2.95 
Bruno Leak Proof Solvent Bottles 2 oz. . 4.50 
Bruno Leak Proof Solvent Bottles 4 oz 4.95 
Sweets 7.62 Solvent 200 ml 5.50 


HOPPE’S 
Hoppe’s 16 oz. Benchrest Solvent .. 
Hoppe’s #9 16 oz. bottle .... 


Hoppe's #9 32 oz. bottle . 10.50 
Hoppe’s #9 Gallon Can ... 34.95 
Hoppe’s #9 w/Nitro 16 oz. 10.95 


Hoppe’s #9 w/Nitro 32 oz. 
Hoppe’s #9 w/Nitro Gallon . 


SWEET’S SWABS 
Sweets Swabs (22, 6mm, 7mm, 30 & up) ... EACH 90 
Chamber Swabs (PPC), .222, 7mm, .308 .... EACH 90 


WILSON 


Case THMMEl -seyeeiezas acessories 25.75 
Case Holders ............c:cssscscee 4.85 
Neck Size Die (Less Bushing) 32.50 
Straight Line Bullet Seater .. 32.50 
Bushings (Reversible) ... 8.50 
Full Length Resizing Die .. T25 
Bullet Seater Stem and Top (22, 6mm, 30) .. 12.35 


REDDING 

BR-30 Powder Measure 
3-BR Match Grade Powder Measure (Both) 
3-BRK Match Grade Powder Measure (Both) .. 
RS-6 Bench Stand for Powder Measure 
New Type “S” Bushing Dies ......... 
New Bushings will work in Wilson 
New Titantum Nitrite Bushings hardened . 


= 
uw 
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SCOPES 
Bruno Custom scope cover (specify model) 
Bausch & Lomb, Leupold (New/Old), Weaver 36x .. 
Bausch & Lomb 36X CH . . 
Leupold 36X BR Cross Hair one 
Leupold 36X BR Dot 1/8 Minute Blue D Series .. 
Leupold 36X BR Cross Hair Silver D Series ....... 
Leupold 36X BR Dot Silver D Series ... 
Saunders Scope Shades B&L, Leupold . 
ALL LEUPOLD SCOPES NOW AVAILABLE .. 
New complete line of Night Force scopes including 
36x56mm, 40x56, 55x22, 8x32, 12x42 . 3 
Weaver 36X 1/8, 3/8, Fine CH 


15.95 


STONEY POINT 
Bore guides 
Bullet Comparator . 
Comparator Inserts 
Bushing Kit ......... 
Modified Cased .. 
OAL Gauge 


TRIGGERS 
Jewell BR Standard 2 oz. ............. 
Jewell HVR Hunting Varmint Model . 
Jewell Model 70 Winchester 
Available Options 
Bottom Lever Safety, R/H ..........ccccceeeeeeeee ADD 
Bottom Lever Safety, L/H 
Top Lever Safety, R/H . 
Top Lever Safety, L/H .. 
Bolt Release Lever (Rem. 700 Type) 
Two Stage Operation ... 
Shilen 2 oz. Competition . 
Shilen Std. for Model 700 Typ: 


K & M TOOLS 


Pee Wee Internal Deburring Tool 17 cal. .... 9.50 
Master Internal Deburring Tool (Std., PPC) 9.50 
Prof. Internal Deburring Tool (Std., PPC) 14.50 
(Markle) Primer Seater Tool (Deluxe) 39.95 
Primer Gauge W/Dial Indicator .. 97.50 
Dial Indicator Assembly To Fit Se: 65.00 
Neck Turner W/1 Pilot (State Caliber) . 59.95 
Lee Shell Holder for K&M Seaters and 

Neck Turners 3.25 
NEW Primer Pocket Uniformers 21.95 
NEW Arbor Presses ... 63.95 


TULLER SAND BAGS - PROTEKTOR MODEL 
Rear High Heavy Bottom (Bunny or Rabbit) .. 
Standard Height Heavy Bottom .......... 
Standard Bunny or Rabbit Soft Bottom .. 
#1 Front Bag (Hunting Rifle) .......... 
#2 Front Bag (2 1/2") Competition 
#3 Front Bag (3") Competition 
Flat Elbow Bag (7" x 7") 
Brick Bag 


HAMMOND DIES 
Full Length Die Accepts Wilson Bushings . 
Shoulder Bump Die ................ 
Small Base Die W/Shell Holder . 


DAVIDSON/BRUNO TOOLS 
Barrel Vise 
Rear Entry Wrench (State Action) .. 
Side Port Wrench (State Action) .... 
Davidson Seating Depth Checkers All Calibers . 
Load Ramps Short . 
Load Ramps Long .. 

Davidson Bullet Pulle 
Davidson Bullet Puller (three holes). 
Scope Bases State Action/Model . 


WE ACCEPT MASTERCARD, VISA 
and AMERICAN EXPRESS 
Credit Card Orders Charged Additional 4% 


No return policy after 30 days 


Please include payment with order. Also include 
ample shipping, overpayments will be refunded. 
ADD $4.75 for COD orders. All orders will be 
shipped UPS. PA residents add 6% sales tax. 
Dealer price sheets available with signed copy of 
FFL. Overseas orders please include phone and 
Fax number. Prices subject to change without 
notice. Other products available. Hazardous UPS 
Charge of $10.00 on Powder or Primers. Write for 
complete price sheet to: 


BRUNO SHOOTERS SUPPLY 
111 North Wyoming St. Box 2501 
Hazleton, PA 18201 
Phone (717) 455-2211 (717) 455-8442 

Fax (717) 455-2281 «NEW 
For Orders only: 1-800-455-0350 
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BRUNO SHOOTERS SUPPLY 


REDUCED « LApuA 6PPC Brass $85.00 PER 100 « REDUCED 


Bruno Powder Measure 


New Bruno Benchrest center drop Powder Measure now available $289.95. 


The Bruno Powder Measure is manufactured on com- 
puterized C.N.C. equipment and held to the tightest 
possible tolerances. Our powder measure was used 
during the 1995 benchrest season, setting records, 
winning national championships, as well as aggregate 
and grand aggregates by many of the top competitors. 
It has also been used and endorsed by most of our 
American shooters at this year’s International 
Championships held in Brisbane, Australia. We are so 
confident of the ability of our powder measure we are 
offering a 100% money back guarantee if not satisfied. 
We dare anyone to compare our powder measure to our 


competitors. 


Body... non-magnetic stainless. Insert... bearing bronze. 
Clicks - Culver type. Precision machined to exacting tol- 
erances. Simply... the best powder measure ever. 
Powder Measure comes complete with Adaptor, Pill 
Bottle, Drop Tube, and Mounting Bracket ... $279.99 


NORMA BRASS 6BR - .57 EA. IN STOCK 


LAPUA BRASS 


In Stock: 
222 & 223 Rem 44 ea 
243 Win -40 ea 
7mm Rem Mag .78 ea 
338 Win Mag -78 ea 
308 Win -29 ea 
6BR Rem .38 ea 
30-06 41 ea 
338 Lapua Mag’ 1.75 ea 
220 Russian .85 ea 
BRUNO SHOOTERS SUPPLY 
RETAIL POWDER PROGRAM 


H322, H4831, H4198, H4895, 


H4350, H1000, Varget 8 LB. 97.50 
H4227 8 LB. 85.00 

H380 8 LB. 93.95 

H335 8 LB. 93.00 

HBLC2 8 LB. 82.00 

H414 8 LB. 94.95 

H450 8 LB. 82.00 

H870 8 LB. 66.95 

Varget 1 LB. 14.95 

H110 8 LB. 89.95 


Varget Hodgden Powder 


A UPS HAZARDOUS MATERIAL CHARGE OF $10.00 WILL 


BE ADDED TO EACH BOX. 
UP TO 65 LBS CAN BE SHIPPED PER BOX. 


ALL IMR 8 LB. KEGS $104.95 


ALL Vihta Vuori 8lb. 103.95 
ALL Vihta Vuori IIb. 31.95 
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Rimfire Ammo per 50 


Eley Tenex $8.26 
Eley Benchrest Gold 8.37 
Eley Pistol Match 6.09 
RWS 22LR R-50 40 gr. 9.30 
RWS 22LR Special Match 5.65 
RWS 22LR Rifle Match 40 gr. 5.65 
RWS 22LR FP 9.30 
Lapua 22LR Midas Large TAS 
Lapua 22LR Midas Medium 7.15 
Lapua 22LR Multi Match 5.32 
Lapua 22LR Score Max 5.67 
Federal Gold Medal Ultra Match 

22LR 40 gr. Solid 9.25 

Stolle Panda Actions in Stock $799.95 
PPC, 308 
Hall Actions in Stock — Call 
PPC, 308 
Winchester Bulk Brass Most Cal. in Stock 
Call for Price!!!!!! 

Davidson Action Sleeves Long & Short $129.95 


NEW PRODUCT 


Hawkeye Precision Borescope 


Hawkeye 7 Precision Borescope $284.05 
Hawkeye 12 Precision Borescope $379.05 


Hawkeye 17 Precision Borescope $474.05 


Hawkeye Precision Accessories 

Hawkeye 90° adaptor 7 $ 89.95 
Hawkeye 90° adaptor 12 $ 99.75 
Hawkeye 90° adaptor 17 $104.50 


It was one year ago this week that I 
made my first visit to a “Modern” bench 
match. I am not sure what other shooting 
groups call center fire bench matches but 
among black powder shooters they are 
simply referred to as Modern. The term 
modern is very wide in scope including 
.22 rim fire, gas guns at long range, and 
varmint matches. 

I have been shooting black powder 
bench matches for over twenty years. 
During these twenty years I have not 
been completely ignorant of what was 
going on with smokeless powder and it 
sounded like fun, but with two jobs and a 
young family, one hobby was all I need- 
ed or could afford. 

I still don’t NEED another hobby, but 
unlike me, my kids have gotten older, the 
two full time jobs have become some- 


FUN WITH GUNS 


by 
Wayne W. Lamson 


thing more like one and a half, and even 
though I have not gotten older the body 
that I live in can no longer hold up a gun 
in the off hand position. This same body 
has decided that it doesn’t like to sit on 
the ground and shoot from the cross stick 
position either, and the eyes that I was 
issued have a great deal of trouble decid- 
ing which one of the three front sights to 
line up with the target, so open sights are 
out as well. 

Even with everything that I can’t do 
any more I have never felt like I needed 
something else to do. I was doing very 
nicely just shooting fewer matches. This 
new approach gave me more time to 
devote to helping my shooting buddies. 
My shooting buddies have often 
expressed a desire to see me more 
involved with other activities, but they 


BOB PEASE ACCURACY 


P.O. BOX 310787 


-o00- 


AC 210 625-1342 


NEW BRAUNFELS, TEXAS 78131-0787 
BENCHREST EQUIPMENT & SUPPLIES 


Ball bearing handle K+M Super rods 
Bob Pease Accuracy practice targets 
Arbor press, cam designed by K+M lite wt. 
BoreScope by Siebert - see leade + bore 


Email/Internet 
Address 
bpease@aol.com 


Controlled Depth Tapered Reamer 


Corbin Cleaners, Laps and Lubes 
Dewey Sol.Prt. Cleaning rod guides 


Questions & 
Brochure 


700 Single shot ramp elim. magazine 
Hart Rifle Rest & Cotton Patches 

Jones Handy DeCapping tool light & neat 

K+M Microadjustable Turning Tool in AND out 
Klienendorst Spring Changer & Bolt Tools 
K+M Super smooth and feel priming tool, best 

Shilen 1-4 Ib. and 2-6 ounce Adj. Triggers 

NO Shooter’s Choice Cleaner & Grease 


Overseas 
Foreign Orders 
Just U.S. 50 
States & Canada 


Sinclair Action Cl.Kit w/dental cottons 
Tuller Sandbags + NEW High Bun.+ Rabbit 
K+M Primer pocket reamer also cleans 
Wilson Seater, Sizer, Gages & Trimmer 


Stoney Point ctg. & bullet Comparator 
Bob Pease Collections; spiral bound booklets on accuracy shooting. 
Vol. 1 $6.00 Vol. Il $6.00 Vol. II1 $6.00 Vol. IV $6.00 + $1 ea. for postg. 
(all four for $27.00 Priority 2 day mail) 
Call or write for 16 pages of brochure, prices, news & updates. 


MON - TUE - FRI - SAT AFTERNOONS BEST TO PHONE 


really need help and I hate to leave them 
unattended. 

It was one of these shooting buddies 
that gave me my first copy of Precision 
Shooting to look through. I wonder how 
many other innocent people have been 
sucked in, this same way. If you are read- 
ing this, think back. Where did you get 
your first copy from? A friend that you 
were helping do something else? What a 
dirty deal. I was perfectly happy just 
helping out. 

So I went to a modern bench match. Not 
to shoot but just to observe. Soon I was 
telling my wife that it would be fun to 
have a modern gun to play with. I really 
didn’t need a modern bench gun because I 
would never have time to start shooting in 
those modern matches, but a dual purpose 
gun that I could also use for hunting. 

I am fully aware of the fact that there is 
no such thing as a dual purpose anything, 
but maybe I could have the first. 

I had a dual purpose dirt bike once. It 
wasn’t much good in the dirt but you 
could ride it there if you didn’t mind the 
pain. It wasn’t much good on the road 
either, but you could ride it there if you 
didn’t mind the noise and vibration. 

I have had several dual purpose race 
cars over the years. I always thought that 
I could race them on the weekends and 
drive them to work during the week. Of 
course the real story was “You could 
break them on the weekend and walk to 
work all week”. 

I started muzzle loading with a “one 
gun does it all” kind of gun. Soon this 
gun had four interchangeable barrels, and 
two different locks. Then I had to have a 
14 pound cross stick gun, then a 50 
pound bench gun, then a few more off 
hand guns, then a few more bench, and 
cross stick guns. 

This gun would be different. I could 
shoot tiny little groups at the range, and 
really slay the game when in the field. I 
wanted a good shooting, dual purpose, 
308. 

I did some checking around, and did a 
bunch of reading about factory guns that 
were chambered for the 308 Winchester 
cartridge. As it turned out just about 
every arms manufacture offers this cal- 
iber, in just about everything they make. 
So the decision was not going to be easy. 
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I like Rugers, and they had a nice looking 
Varmint gun, but then so did Remington, 
and Savage. I had a number of people tell 
me that the model 700 Remington was 
hard to beat, but I really like the way 
Ruger mounts their scopes. After a bunch 
of looking around I was leaning towards 
the Remington. Wouldn’t a Remington 
with a Ruger mounting system be nice? I 
didn’t really like the idea of the fluted 
barrel that the Remington had, but that is 
the way they come. 

My wife and oldest son bought me a 
new Remington 700 stainless varmint 
gun for Christmas, chambered for 308. I 
have no idea how they could have known 
exactly what I wanted. 

First things first. I had been building 
two new muzzle loading slug guns and I 
wanted to finish them first. Both had 
been in various stages of construction for 
more than two years, and finishing them 
would be no small task, but I had my pri- 
orities. The new 308 would have to wait 
until I had time to do things right. 

I had one of the slug guns ready to 
shoot by the Summer Nationals, held at 
Friendship Indiana. I had no illusions of 
doing well at the matches but I was ready 
to shoot this new contraption, and ready 
to learn what it takes to make a “state of 
the art” muzzle loader shoot. 

I got to the nationals a day early, and 
got set up on the slug line to play with all 
my new toys. These guns use scopes so I 
could actually see the target. It was a nice 
change of pace. About the only problem 
that I had with this new game was the 
shots were not going where I was look- 
ing. I found it awful hard to stare a hole 
in the middle of the X ring, when the gun 
was poking holes in the 9 ring. I was 
“New Guy” on the slug line, and every 
one, including me, knew that I needed a 
bunch of help. I was getting tons of help, 
and I might have even learned something 
if it hadn’t started raining. 

The rain really didn’t bother the shoot- 
ing much, but the fact that my camper 
trailer was sitting in five feet of water 
was a bit distracting. 

We camped out on the slug line that 
night and watched other camper trailers, 
porta potties, and other unidentified 
objects float down stream, and crash into 
things not yet set adrift. A stream which 
a few hours ago was our camp ground. 

The camp ground was without electric- 
ity and everyone had a weeks worth of 
food that was going to spoil. For the next 
day and a half we did what we could to 
consume a weeks worth of groceries up 
on the slug line. A nicer picnic I have 
never been to, and we all had plenty of 
time to sit around and shoot the bull. 
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A day and a half later I pulled what 
was left of my trailer to higher ground for 
an inspection. When I hooked up to the 
trailer I was standing in water up to my 
knees, but there were rumors that the 
water was going to start back up. I am 
not real sure why but I have never been 
in a bad situation when the rumor mill 
was not put into service. Anyway there I 
was hooking up to my trailer knee deep 
in the mud and water, my diesel truck 
sounded a bit strange with the exhaust 
under water, but it proved up to the task 
and the trailer came up out of the muck. 
Before moving the trailer I opened up the 
trailer door so that the water within did 
not take the floor out. When I had things 
underway I looked in the mirror and 
could see onions, potatoes, floor mats, 
and dishes come out of the door amidst 
the flood of water. 

It was not a pretty picture, but what 
was left looked like it might be worth 
towing home, if the wheel bearings 
would make the trip. The shoot was can- 
celed so not much was left to do but start 
the 400 mile trip north. The wheel bear- 
ings made the trip home very well. In 
fact they didn’t seize up until I parked the 
trailer in my yard. Timing is everything. 

I am still not real sure why I bothered 
bringing the trailer home. This question 
was first posed by my insurance agent, 
and was to be repeated many times since. 
A question that I am still hard pressed to 
come up with a suitable answer for. 

Two and a half years building a gun, 
and couldn’t shoot it. Oh well I had a 
brand new 308 that I didn’t have to build. 
It was store bought. I didn’t even have to 
cast any of those pesky two piece lead 
slugs to shoot in it. A guy can just go 
down to the store and buy a box of ready 
made bullets, a can of powder, and go 
shoot. What could be easier? 

Lucky for me I had a Sinclair cata- 
logue, a Visa card, and a phone. I would 
be needing a few things. One phone call 
later I was in business. I had only been 
involved in this modern shooting for a 
week and already I liked it. 

A nice set of Wilson dies, 200 pieces 
of new brass, primers, bullets, a little 
arbor press, new rear bag (can’t use them 
with muzzle loaders), neck turning tools, 
primer pocket uniformer, flash hole 
deburing tool, a neck deburing tool, OAL 
gage, 6.5 x 20 Nikon, Weaver bases, 
Millett rings, cleaning rods, brushes, 
jags, solvents, gun case, heavy sand for 
the bag, a sling, and a big box to put all 
this stuff in. I told my wife that it was a 
real good thing that the gun was free. 

Judging by the look that she gave me, I 
believe that “free” may have been a poor 


choice of words. 

Well I had my 308 dual purpose gun. 
Now all I had to do was put a few things 
together and I would be in business. 

I thought that I would start with the 
brass, get it prepped, and gradually work 
my way up into the more difficult stuff 
like scope mounting. I still like Ruger s 
system. 

I had 200 new Winchester cases. All 
from the same production run. All of the 
books say Don’t turn the necks unless 
they have excessive run out. I was in 
luck. I had excessive run out. I could use 
my new neck turning tool. Setting the 
tool up to the right size was surprisingly 
easy, and the first five cases were fun. 
The next five cases weren’t all that bad 
either, but a pile of 200 does not go down 
much when you remove ten from the 
pile. The pile appeared to grow. I kept 
telling myself that a guy only has to do 
this once, and from then on it is smooth 
sailing. You just keep on using the same 
brass over, and over again. So the task, 
while a real pain in the keaster, would be 
only endured once. With a slug gun you 
put a bunch more work into a two piece 
bullet, and when you are done you send it 
down range, and start all over. This 
thought made me feel better, even if it 
didn’t make the job fun. 

Soon, only one eternity later, I was 
done neck turning. Next were the primer 
pockets. All the experts agree. You gotta 
do this. Well how bad could that be? The 
primer pockets went better than the neck 
turning but still fell short of fun. 

Next were those nasty burrs in the 
flash holes. Maybe I would be lucky and 
Winchester had decided to drill this batch 
of cases. I was not lucky. 

Now all that remained was checking 
the overall length, and then weighing 
them. I finally got lucky and the lengths 
on most of the cases were good so all I 
had to do was chamfer the edges. 

Of all the muzzle loading equipment 
that I own the only thing that I have 
found a use for in this project was my 
electronic scales. I started weighing the 
brass. I never remember reading what 
was an acceptable weight tolerance so I 
was learning as I went along. The first 
two cases were within a tenth of a grain 
of the same weight so I started two piles. 
The next piece was one and a half grains 
heavy, so then the first two ended up in 
the same pile. The next piece was light 
by a few tenths so now I had three piles 
and I had only weighed four pieces of 
brass. I looked at the remaining pile of 
196 brass cases. It was starting to grow 
again, but at this point I had way too 
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much time invested to bail out. My mind 
began to wander back to the fun times 
that I had had molding two piece bullets 
for the slug gun. Molding bullets really 
isn’t so bad if you have the right thing to 
compare it to. 

When I was done I had five piles of 
brass separated by weight. Each pile was 
plus or minus two and a half tenths of a 
grain, or within a total spread of a half a 
grain. The heavy pile and the light pile 
were small, accounting for only about 20 
pieces total. These went into one pile 
labeled SCRAP. The lightest of the three 
remaining groups was labeled practice 
and consisted of 42 pieces. The heavy 
ones | labeled Hunting and there were 
only 21 pieces there. The ones in the 
middle I labeled bench, this was the big 
pile consisting of 117 match grade super 
dooper cases. 

It was hard to believe but in only a 
week and a half I had all the brass ready 
to go. Then one night I read the latest 
copy of Precision Shooting and some 
guy was talking about indexing his brass. 
I really don’t know why I read these arti- 
cles, all they do is create work. Another 
article in the same issue said that the best 
that a guy can expect out of a factory 
hunting rifle is one inch groups, and 
spending a lot of time on precision hand 
loads is a waste of time. My 300 
Winchester will produce one inch groups 
without all this stuff. Was I just wasting 
my time? Of course not. This was going 
to be my super tight shooting dual pur- 
pose gun. It had to be worth it. 

During the neck turning operation I 
had set the neck turning tool, as the 
directions indicated, to a diameter that 
would only remove metal from the thick- 
est side of the neck. The thin side didn’t 
get any metal removed at all so I could 
see which side of each case had the most 
brass removed from it. I filed a small 
index mark on the rim of each piece of 
brass that was in line with the shiny spot 
on the neck. It was about this time that I 
made a solemn vow not to read any more 
articles until this project was behind me. 

Next I decided to do something fun, 
like mount the scope. In the short span of 
one evening this project was complete. 
Before I lapped the rings I just sat the 
scope in place and bore sighted and 
aligned the cross hairs with the place the 
barrel was pointed. It was at this point 
that I noticed that when the bore of the 
barrel and the cross hairs were in align- 
ment the scope was at the top of its trav- 
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el. I checked things out and the bases 
were the ones made for the gun, and the 
rings were not labeled front and rear. In 
fact the scope rings were within a half a 
thousands of being the same. 

I went to the sporting goods dealer that 
the gun was bought from, and asked for 
help. These people must really get a 
bunch of off the wall requests. One guy 
told me that I might not be bore sighting 
it correctly, and wanted to sell me a bore 
sighter. Another guy said that I should 
shoot it first and I would probably find 
that I had to dial down to about the mid- 
dle of the settings to get it zeroed in. In 
effect he was saying the same thing that 
the first guy said but he didn’t offer to 
sell me a bore sighter. 

Maybe they were right. Maybe this gun 
would shoot in a place lower than the 
place the barrel was pointed at. I decided 
to finish the installation and lap the rings 
in and see where it shot. 

During the lapping of the rings I 
couldn’t help but notice that the rear of 
each ring was getting all the lapping 
done. Which would indicate that the 
scope was tilted up, making the gun 
shoot low, causing a person to dial up to 
the top of their adjustment. It must be 
something magical about modern guns, 
but if this were a muzzle loader it would 
shoot low. 

Well I just finished lapping and mount- 
ed the scope. That was done. 

As long as I had the gun apart I did a 
little tuning on the trigger assembly. The 
factory did a very good job here, and no 
burrs or metal had to be removed. I just 
polished up the mating surfaces a bit, 
carefully reassembled, and adjusted the 
trigger. It now breaks at about 1.5 
pounds, with no creep or backlash. This 
is a nice trigger set. 

Finally I could start to load up some 
rounds for this gun. All of the hand load- 
ing books list 4895 powder as a choice 
for loading the 308. They don’t say this 
is the best powder but they all at least list 
it so that was my choice. 

Another bit of information about preci- 
sion loading is to shoot a reduced load to 
begin with, and not to expect to much 
until the brass has been fire formed. So I 
decided to start out with about 39.0 
grains of 4895 behind my 168 grain 
Match Kings. 

I loaded up all of my new Modern 
Stuff up in the back of my pick up and 
headed for our local range. The new 
Wilson dies were something different 
than I had ever used to load for modern 
guns, but the instructions were easy to 
understand, and I even read them. I was 
ready for a good day at the range with 


my 42 pieces of match grade practice 
brass. 

I got all my stuff set up in the target 
shack, and started to load up the cases. 
The index marks. on the base of the cases 
turned out to be a good idea. I could sim- 
ply line the index mark up to the same 
place on the seating die each time. I fig- 
ured that even if the bullets were being 
loaded slightly off center at least they 
would be all pointed the same way in 
relation to the index mark. 

The seating depth was not quite what I 
had hoped for. With the bullet seated 
.010 off the lands I was only hanging on 
to about .150 of the back end of the bul- 
let. At this length the bullets are too long 
to go into the magazine, so a precision 
hunting load is questionable. I wondered 
how a guy would ever load a 150 grain 
bullet and get it out close to the lands. I 
still don’t know the answer to that one. 
One thing is for sure, if you load 150 
grain bullets in this gun they should be 
flat base or they will be a long way back 
from the rifling. I suspect that the factory 
puts a little extra free bore in the barrel 
just in case someone wants to shoot those 
popular 650 grain round nose 308 bullets. 

Well that was what I was given so I 
would live with it. 

I fired the first round into the target 50 
yards away. The windage was perfect, 
and the shot was about an inch low. So 
much for magic. The barrel appeared to 
shoot where it was pointed. 

Well I wonder if it will group. The 
next shot was slightly to the left leaving 
about a quarter of an inch of paper 
between the two shots. The gun must 
shoot OK. The next three removed the 
piece of paper left between the first two 
shots. Wow I could get to like this. 

I cleaned the bore and fired another 
five shot group at 50 yards. All five of 
these shots made a nice little wad mea- 
suring about three quarters of an inch 
outside. I am not real sure how the mod- 
ern guys do it but I figure that they must 
just subtract one bullet hole from the 
extreme spread to get the group size. 
That group was about a half inch. 

I decided to really get careless and 
shoot ten shots before cleaning. Two five 
shot groups later I had one that was about 
.250 and the other was just over .200. 

I finished fire forming the 42 pieces of 
brass and my wife came out for a 
progress report. I couldn’t stop grinning. 
People that think that they need drugs to 
cope with life need to try this type of 
happy. It is even legal. 

I proudly displayed the target to my 
wife, and told her that the writers say that 
the guns actually shoot better after fire 
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forming. I wasn’t holding out much hope 
for any chance of improvement. The gun 
was already shooting as good now, as I 
had hoped to end up, after doing all the 
trick stuff with the loads. 

I cleaned the gun real good, and let it 
set in the rack to completely cool off 
while I loaded some of my new fire 
formed brass. About 45 minutes later I 
was ready again. The gun was cool, and a 
new piece of paper was hanging at 50 
yards. 

Five shots later I had a hole in the tar- 
get that measured just under .400 I was 
impressed. The fire formed brass actually 
appeared to be making a difference. It 
was time to go to the 100 yard line and 
see what the gun thought of the longer 
range. 

The first five at 100 yards measured 
under .300 the next five were closely 
inspected and measured .230. The wind 
was blowing about 5 miles per hour and 
was rather switchey. I couldn’t help but 
wonder what I would get if I set out a 
few flags. About the only attention that I 
had been paying to the wind was direc- 
tion, with a little attention paid to veloci- 
ty I surely could get into the ONES! 

I set the flags out and let the clean gun 
cool for about a half an hour. I was to 
spend most of this half hour visualizing 
the tight little .100 size groups that were 
about to happen. The gun was still a little 
low at the 100 yard target, but I was out 
of UP. So I would just have to settle for 
low groups today. I guess that I could 
settle for low groups as long as they were 
nice and small. 

I shot two more five shot groups while 
paying real close attention to the wind. 

A little trick that I learned while shoot- 
ing muzzle loaders was paying off now 
in modern shooting. When the wind was 
perfect I would send one down range 
regardless of where the sights were point- 
ed. My group size showed the results. I 
now had two groups in the high to mid 
fives. 

Later I shot two groups while only 
paying moderate attention to the flags, 
and managed a low four, and a mid three. 
I cleaned the gun and sat it in the rack to 
cool as I went down range collected my 
wind flags and rather unceremoniously 
threw them in the back of the truck. 

Two last five shot groups (without 
flags) netted a low three, and a high two. 
It was late afternoon, and time to head 
home. 

I walked in the back door of my house 
with the same grin that I had been using 
all day. Two weeks later, and another trip 
to the range, and my face still hasn’t got- 
ten back to normal. 
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The next day I called the good folks at 
Sinclair. I wanted to run the “out of up” 
problem by them and see what they had 
to say. “Sounds like a scope problem to 
me. What kind of scope is it?” They gave 
me the number of the Nikon tech center. 

I called the good people at Nikon and 
the guy told me that what I needed was 
higher rings. I couldn’t see how higher 
rings would make more than a few click 
worth of difference, and I was looking 
for a few feet. I told the guy that if I 
rotated the scope in vee blocks the verti- 
cal cross hair would center up at about 
the middle of the adjustment. A fact that 
told me that the scope was OK. Still the 
guy said that he had never run into a 
problem like that and recommended that 
I try the higher rings and if that didn’t 
work to give him a call back. 

During the next week I discussed the 
problem with anyone that would listen, 
and a bunch of people that really didn’t 
want to listen. The best idea that I was 
given was to shoot the gun upside down. 

I went to the local sporting goods deal- 
er and bought the higher rings and as 
long as I was there I picked up an assort- 
ment of bases. I bought a couple of bases 
that were way too high for the back, and 
decided that I could make a fixture up to 
hold on to the top beveled mount area, 
and re-cut the bottom radius to a new 
custom height. 

Five hours later I had the fixture done. 
Twenty minutes after that I had custom 
bases. I cut the bottom radius at the cor- 
rect angle so the tops of the two new 
bases would be in line. The toughest part 
was trying to figure out what the radius 
was on the back of the action. I sat it up 
in the mill and checked it three different 
places and got three different answers. 
Cord length squared + four times the 
height squared, divided by eight times 
the height. Simple enough but with 
mixed results. 

Closer inspection revealed the back of 
the action was at an angle, and not a con- 
stant radius. Which is to say “it was 
screwed up”. As good as this gun shoots 
there was no way that I was going to 
send it anyplace, and I sure wasn’t going 
to trade it in on one that had a better back 
end. As near as I could tell by measuring 
the Weaver bases the distance from the 
front mounting surface down to the rear 
mounting surface should have been about 
.100. Mine measured .126 at the front 
edge of the rear surface, and .135 at the 
back edge. 

A bit of magic and I had things the 
way I wanted them. I screwed the bases 
on, put on the old medium height rings, 
and bore sighted. Presto I was in the bot- 


tom quarter of the adjustment in eleva- 
tion. I re-lapped the old rings and noticed 
that I was now cleaning up the front por- 
tion of the rings that was untouched dur- 
ing the previous attempt. 

I should mention here that it is not usu- 
ally a good idea to measure the quality of 
a $700 gun by measuring some $3 bases, 
but I was grasping for straws here, and 
the evidence was pointing in that direc- 
tion. Even if I was wrong the only thing I 
would be out was making a new set of 
bases and I already had the fixture. 

My new rear base was .050 higher than 
the old one and the bottom mounting sur- 
face was cut at about a half a degree 
angle. More precisely .506235 deg. And I 
settled on a 2.140 radius. This new angle 
corrected the angle on the rear mounting 
surface of the action. Quite honestly I 
have no idea what a guy would do if they 
didn’t have their own machine shop but I 
have one so I used it. 

Another trip to the range and I found 
that I had about a foot worth of down, 
and almost three feet of up. There was 
that grin coming back again. 

I got things tuned in, and gave the 
scope ten clicks worth of up. Shot a nice 
one exactly at 12 0 clock. Went down ten 
and left ten, and put one at 9 o clock. 
Right twenty put one at three, and down 
ten, and left ten put one at six. Dialed 
them both back to 0 and put one smack in 
the middle. Oh yes, this was of course, 
without wind flags. 

As I was sitting there marveling at how 
well this gun shot, and patting myself on 
the back for fixing the scope mounting 
problem, a fly landed on my target. This 
scope was so clear that I swear that I 
could actually see the little bugger rub- 
bing his hind end with his legs. 

Our range shoots west. It was a cool 
October morning with bright sun. My tar- 
get was reflecting a good deal of sun 
light, and must have been warm. The fly 
was simply warming himself on the tar- 
get. Or at least that is what I think he was 
doing. 

Anyway the more I watched the fly the 
more he began to look like a potential 
target. I didn’t need a license, there was 
no bag limit, and if I made a hit I didn’t 
need to gut and drag. 

The idea of shooting flies at 100 yards 
is not new, but I have never had a gun 
that shot well enough to even give it a 
second thought. Things were different 
now. I had my dual purpose 308 cookin . 

The fly was about a quarter of an inch 
to the right of one of the vertical lines on 
my target. I carefully lined him up in the 
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cross hairs. I noticed how nice it was that 
the cross hairs were so fine that the fly 
could not hide behind them. Even with 
the cross hairs held dead on him I could 
see fly parts sticking out the sides. Nice! 

The shot was sent down range. 

After picking up the target in the scope 
again I found no fly. I also found no fly 
parts on the target. The shot was only 
about an eighth of an inch to the right of 
the vertical line. The elevation looked 
good but the windage was off. 

I began to think that maybe I just 
wounded him, and actually thought about 
going down range to try and track him. I 
was big game hunting now. This was 
great. 

I waited for another fly. About five 
minutes later my patience paid off. I had 
another potential target. This fly kept 
walking around on the piece of paper. I 
thought about trying a running shot, but I 
was uncertain about how much lead to 
apply to the shot. Soon the fly left so I 
waited some more. Ten minutes later 
another one landed on the target, and I 
found myself actually getting excited. 
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JP AR FIRE CONTROL SYSTEM 
A single stage semi-auto fire con- 
trol mechanism with over-travel 
and engagement adjustability and 
re-engineered sear geometry for 
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trol without “doubling” effect. No 
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bly short reset. Trigger kit compat- 
ible with original hammer, optional 
Speed Hammer gives better than 
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turn-around. 


Trigger Kit: $129.95, small or large 
pin. Speed Hammer: $44.95, small 
pin; $49.95, large pin. Installation 
in your lower: $45.00 +return ship 
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JP AR TENSIONING TAKE- 
DOWN PIN. 
ground expanding pin sys- 
tem capable of reproducible 
torque setting for tensioning ban 
of upper assembly down and 
back onto lower assembly. 
The fastest and correct fix 
for the “loose” receiver. 


horeview, MN 55126, Voice 


The thought passed through my mind that 
I must really be loosing it. Fly hunting 
with a 308. I reasoned that even if I had 
completely lost it, what the heck go with 
the feeling, this was fun. 

The sun soon went behind the target 
and I called off my fly hunting expedi- 
tion. I did go down range to inspect the 
target for fly parts though. I couldn’t find 
any so I must have missed. If it had been 
only a wounding shot I had waited too 
long now and the trail was cold. If that 
fly lived I'll bet that he never reproduces. 

The only remaining question now was 
if the gun shot better because of all the 
trouble that I had gone through or if the 
gun just shot good. 

The procedure that I had used here was 
a bit backwards. Normally a person gets 
a new gun, buys a box or two of factory 
shells and goes out to the range to see 
how well it shoots. Then normal people 
start to work up a hand load to attempt to 
make it shoot better. 

This old procedure was one that I was 
completely comfortable with, and if it 
had not been for this magazine it would 
have been repeated here again. But that 
was then, and this is now. I went and 
bought some factory stuff just to find out. 
Hoping that the factory stuff really shoots 


Our high grade rifles feature completely machined, 
matched upper/lower receivers, high grade cryo-treated 
barrels, JP Recoil Eliminator, optional exotic laminated 
wood stocks and many other exclusive JP components. 


NEW! 


Precision jp AR COMPOSITE 


THUMB-HOLE STOCK KIT 
to allow for “legal” post- 
threaded muzzle. 
Replaces existing butt 
stock and pistol grip. 
$99.95 


$34.95 


Send $2.00 (refundable with any order) for illustrated catalog of exotic components and complete custom firearms. 
: 612-486-9064, Fax: 612-482-0970 
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plan I thought. 


use wind flags. 

At the store I was amazed at the selec- 
tion that the ammo buyers have got now. 
It has been a long time since I bought any 
factory ammo. I see all the ads about 
light magnum this, and premium that. 
But beyond that I had no idea. 

My selection was based on a combina- 
tion of economics, and economics. 

I was not about to spend $23 for a box 
of factory ammunition. What I ended up 
with was one box of Winchester 150 
grain standard ammo that had a bonus of 
four Fail Safe rounds in the box. I am 
sure that this was done just to suck peo- 
ple in to coming back to buy the $23 box 
of the really good stuff. What in the 
world are you going to do with four 
rounds of any kind of ammo? See that it 
shoots good. After you see how good it 
shoots the stuff is gone. You want more? 
Give me the 23 bucks. For me this was 
perfect. I could test the standard ammo, 
and the high priced stuff for only about 
$12. 

I also bought a box of Federal 
Premium. These shells are loaded up 
with Sierra 165 grain boat tail Game 
Kings. This is a bullet that I like anyway, 
and if my gun likes them I'll use up those 
that remain after testing, on deer. Good 


JP ADJUSTABLE GAS BLOCK with quick 
detach point. Tune your bolt velocity for a 
smoother shooting rifle. $69.95 


JP DETACHABLE SIGHTS for flat top rifle 
equipped with JP Gas Block. Front; 7/8” 
globe with 6 inserts and 1/4 MOA click 
precision rear with proper eye relief. 
Optional mounting block for front sight 
end of barrel full sight radius. High per- 
formance sights at an affordable price. 
Front: $98.95, Rear: $149.95 
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High quality AR cleaning rod guide, 
a must for the accurate rifle. $29.95 
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I wanted the testing to be as fair as I 
could get it even though the test size was 
to be extremely small. My new gun has 
the tendency to put the first shot out of a 
cold barrel in a different spot than the 
rest. I have not shot this gun enough to 
determine if there is any particular pat- 
tern to the first shot placement or not but 
I do know that it is different. In view of 
the fact that I only had four of the 
Winchester high price spread I decided to 
shoot the entire bunch into the target 
rather than using one to heat things up 
and burn out any oil that might be in the 
clean barrel. 

I was going to the range anyway to try 
out some different seating depths in an 
attempt to tighten up the group a bit, so I 
took the factory ammunition along for 
the test. 

Before firing any of the store bought 
stuff I weighed each one of them and 
found their total weights to be quite 
close. About 1.5 to 2.0 grains total 
spread. Even the entry level ammo was 
close. I was pleasantly surprised. Just 
maybe I could use this stuff for hunting. 

My first two five shot groups were 
with my hand loads. I would clean 
between each five shot group, and let the 
rifle cool down for a half an hour, put all 
five rounds through the gun, and then 
repeat the procedure. 

My first hand loaded group was with 
the bullet seated .005 off the lands, and 
41.0 grains of 4895 behind a Sierra 
Match King. The group size was .700 
counting the first one, and .260 if only 2 
through 5 were counted. 

The second group was seated .020 off 
the lands, with 41.0 grains of 4895 
behind a Sierra Match King. This group 
measured .850 counting the first shot, 
and .600 if I just counted 2 through 5. 

Then I shot five of the Federal 
Premium shells. The group was a disap- 
pointing 2.250 if I counted the first shot, 
and 1.700 if I discounted the first one. 

I then shot the Winchester Fail Safe 
bullets. I only had four of these and the 
group measured 2.500 if I counted all 
four of them, and 1.680 if I only counted 
the last three. Not exactly what I had 
hoped for. 

Then came the Winchester standard 
ammo. Five shots equaled 3.100 whether 
you counted the first shot or not. 

I then cleaned the gun again and sat it 
in the rack to cool for another half hour, 
and loaded up five more of my hand 
loads with the bullets .005 of the lands. 
This group measured .655 for five shots, 
and .350 using the last four. 

It was getting late in the afternoon so I 
decided to pack things up and head for 
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home. The half hour wait between five 
shot groups really eats up an afternoon. 

My conclusion is that factory ammuni- 
tion, in my gun, stinks no matter what 
you pay for it. I think the ammunition is 
probably much better than my gun was 
showing it to be but the length of the fac- 
tory stuff was a full .250 shorter than the 
stuff that I was hand loading. The gun 
just has too much free bore for a round 
loaded that short. 

I am going to pull some of the bullets 
on the remaining factory rounds, weigh 
the powder, re-size the neck, and reseat 
the bullets to within .005 of the lands. I 
am quite sure that this will make a big 
improvement because about the only 
thing that I know about this gun for sure 
is that it likes the bullet close to the 
lands. It may or may not make improve- 
ment. That doesn’t really matter because 
I am sure not going to go out and buy 
factory ammo, bring it home, and fix it. 

The point that really disturbs me is that 
if I had gone into a sporting goods store 
and bought this rifle, scope, rings, 
mounts, case, sling, and two boxes of 
cartridges, and gone to the range I would 
be very disappointed. In fact the gun 
would most likely be for sale. 

If you know of someone that has one 
of these guns, that they can’t make shoot, 
and they want to get rid of it cheap. Buy 
it. 

I have just finished up the second box 
of Match Kings in this gun. I would say 
that the average size group at 100 yards 
is about .400 I get a few in the sixes, and 
once in a while I get one in the sevens, 
but then I also get the occasional low 
two. I am a long way from being done 
with this experiment and with any luck 
someday I can get the average to around 
.300 and if I am real lucky maybe I can 
shoot an occasional ONE. 

The fluted barrel didn’t turn out to be a 
problem. The gun shoots good hot even 
though I still have not shot more than 10 
shots before cleaning, and cooling down. 
After ten rounds the groups remain tight. 

The scope mounting system really 
stinks, and what I consider to be exces- 
sive free bore is another thing that I 
would like to see changed. But then arms 
manufacturers have to be liability con- 
scious if they want to stay in business. 
The same is true with ammunition manu- 
facturers. The unfortunate thing is that 
when you put the two liability safe prod- 
ucts together, they don’t shoot. A good 
product that required an I.Q. test in order 
to purchase might be nice, but then I 
probably couldn’t get one. 

I am going to make up a new front rest, 
and a flat base for the forearm. I have a 


bunch of new powders that I haven’t 
even opened yet, and with all the bullets 
on the market, Who Knows. 

This gun shoots much better than I had 
been told it would by a bunch of people. 
Yea it recoils a bunch for a bench gun, 
and how you sit behind it makes a big 
difference. It will never compete with the 
real bench guns, but how may bench 
guns do you see in the woods? This is a 
dual purpose gun you know, all I have to 
do now is slay a deer next month and this 
will be the first dual purpose, anything, 
that I have ever had. I like this gun! 


UPDATE: 

As is true so many times the solution 
came to me during the middle of the 
night. If the factory bullets had excessive 
run-out indexing them might fix the 
problem. 

I made a nice little fixture to check the 
run-out. When I checked the bullet up 
close to the neck the factory stuff ran out 
between .009, and .004. My hand loads 
checked between .0015, and .0005. The 
fixture that I made has a tenth indicator 
on it, and this new fixture was no good 
for checking the bullets out closer to the 
end. The tool that was needed to check 
that was a yard stick. 

I marked the cases with a felt marker 
on the low side of the run-out. Went to 
the range and indexed them in the cham- 
ber. End result, NO BIG IMPROVE- 
MENT the group size was over two inch- 
es. So much for brilliance in the middle 
of the night. 

On this trip to the range I took along 
my old standard RCBS loading press, 
and my new Redding full length die. I 
took the five pieces of factory brass that I 
had just fired and full length resized 
them. Then I loaded them up with the 41 
grains of 4895 that I had been using in 
my previous loads. I used Sierra Game 
King 165 grain bullets seated to the same 
length as the factory stuff. 

I ran the new standard style hand loads 
in my concentricity gage. Damn they 
were within .002. And they were not 
even neck turned. 

Went back over to the bench and fired 
them with out indexing them. The group 
measured .700. 

I still had five more factory loaded 
rounds, so I sent them into another group 
measuring over two inches. Bummer. 

Next I took fifteen of the empty factory 
brass, and reloaded them with only a 
neck size. I loaded them up short again 
so they would fit in the magazine, and 
checked them for run-out. These standard 
reloads run-out about the same as my 
super dooper neck turned stuff. 


Continued on next page 
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I couldn’t give up on all of the fun 
stuff so I index marked them. I still think 
this is a good idea. 

The three group sizes were .500, .450, 
and .650 for a .533 average. 

Next I reloaded them again using the 
same procedures only this time I seated 
the bullets within .005 of the lands. The 
group sizes were .550 .400, and .350 for 
a .433 average. 


THE FLOOD PICTURE 
At this years National Muzzle Loading Rifle Association 
Championships the heat was not a problem but the humidity 
was a bummer. 


this package. Please be sure to sight in, as point of imigact varies slightly due to bullet type 


wit 


AMMO PICTURE 


Winchester ema oat a thal quantity of our state-of-the eee 
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Next I reloaded some of my carefully 
prepared brass with the bullets sitting 
.0OS of the lands. The group sizes were 
.275, .500, and .400 for a .392 average. 

The conclusions that I have made from 
this experiment are as follows. 

(1) Factory ammunition stinks. 

(2) The proper seating depth can make 
a good shooting gun shoot better. 

(3) Neck turning and all the other 
fancy stuff can make further improve- 
ments if the gun is good to start with. 

(4) The biggest single improvement a 
person can make is just doing a standard 
reload, and pay attention to the details. 


Is it really worth all the work to make a 
.141 improvement in average group size? 
It is to me. The closer you get to a zero 
group size the harder it is to make 
improvements. The first inch and a half 
was easy. The next .141 was a bunch of 
work, and beyond that I am sure is going 
to take a new barrel, new action, new 
stock, new triggers, and a few other 
things. I have been down this road 
before. For now I am very happy with 
my modern gun just the way it is. 


PILE OF STUFF PICTURE 


If you have been thinking about doing your own experiment 


TARGET PICTURE 


you’ll be needing a few things. 


Factory ammo comparison with my hand loads. Each group 
was fired at 100 yards, with a clean cool barrel. With this gun 
the first shot tends to be out of the group a little bit, but | put 
the first shot out of the clean barrel into each group. 


#1 five shots with Pet Load. 


#2 Five shots with Pet Load but shorter over all length. 


Some of the loaded ammunition that | was working with. Left 
to right Match King 168 grain bullet, a Match Kings loaded to 
within .005 of touching the lands, hand loaded Game King 
that fits in the magazine, and a factory loaded round. 
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#3 Five shots with Federal Premium. 

#4 Four shots with Winchester Fail Safe. 

#5 Five shots with Winchester standard ammunition. 
#6 Five shots loaded the same as #1 
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HARDWARE, SOFTWARE AND CUNNING 


We had an Annual General Meeting of 
our West of Scotland Rifle Club late in 
February ’96, and I had the honour of 
being elected President, and Chairman of 
the Committee of Management. Such an 
appointment is a sure sign of approaching 
senility. I can well remember being at 
AGMs when I was in my teens, and 
BOY! Were those guys on the 
Committee OLD? They were geriatrics, 
not a one of them less than FIFTY years 
ancient. Some of them had been in the 
FIRST World War, never mind the sec- 
ond one. Problem was, them old codgers 
could shoot. We still can! But, WHY? 

It seems to me there’s three parts to our 
art, the capability of the HARDWARE 
and SOFTWARE involved, and OUT- 
RIGHT CUNNING. Let’s look at these 
three aspects of our sport, and see what 
we come up with. Many shooters will 
find the outcomes reassuring, refreshing 
even, but maybe some youngsters might 
not think so - yet. As the proverb says, 
“There’s many a fine tune played on an 
old fiddle”. In shooting, maybe it’s more 
of a case of ‘fine tunes being made by 
old fiddlers’? 

‘Hardware’ includes the gun, ammo, 
sights, ancillary equipment such as spot- 
ting scope, sling glove and jacket, shoot- 
ing box, score sheet book, pen(cil), hat, 
clothes, spectacles/lenses, mat, 
raincoat/cape, and all that useful stuff 
built up over decades of bitter experi- 
ences and catastrophes. 

‘Software’ means the person - the 
flesh and bones. And maybe a bit of 
blubber too. It’s remarkable how so 
many people of such different shapes and 
sizes can be so competitive in rifle shoot- 
ing. 

‘Outright cunning’ we shall save to 
last - that’s if we old guys actually decide 
to spill the beans at all! I still (as I write) 
wonder if I should. I quite like winning a 
competition now and again! ‘Outright 
cunning’ means experience. It’s the 
youngsters who think it’s a close run 
thing to cheating that us old guys can be 
SO cunning when difficulties arise. 
Competitive rifle shooting is a unique 
sport, in that the oldest participants are 
the most capable - mentally. Physical fit- 
ness isn’t quite as important in shooting 
rifles as it might be in running 
marathons, even if it helps sometimes. 
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THE HARDWARE 

Modern rifles are great. Purpose-built 
actions, especially the ones we use over 
here, are so strong and stiff, and so well 
thought out and assembled into ‘shoot- 
ers’, one wonders where we can go from 
here? And yet, the nightmares of my 
shooting life include Walter Buchanan, a 
‘one-gun-shooter’ of ours with his P-14 
Enfield 308, who in 1995 beat me (and 
everyone else) at least as often as vice 
versa. Walter’s barrel is a hammered 
Enfield of around the early 1970s vin- 
tage. Rifles like Walter’s can be bought 
ready to shoot for about £200, say $300 
or so. To buy a new Musgrave or an even 
more modern design, add at least another 
£1,200 to that, the better part of another 
$1,800. And you still have no guarantee 
of blowing Walter away. We recently 
went the ‘any ammo including hand- 
loads’ route, and we learned the fastest 
lesson in shooting - providing your 
ammo is GREAT, more of less any rea- 
sonable rifle will shoot much as well as 
the best of them. Throwing huge piles of 
money at guns doesn’t buy results when 
the ammo is truly GREAT. That’s lesson 
#1. Think before you bust the bank buy- 
ing an expensive rifle you can hardly 
afford. 

That’s not to say that it isn’t nice to 
own the latest all-singing all-dancing 
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adjustable rifle though. They too can 
SHOOT. What I suggest is that the judi- 
cious use of an ‘economy’ target rifle 
might do a lot better than one might 
think. So what is it about Mauser ‘98s 
and Pattern 14/17 Enfields which makes 
them work too? It’s hard to define, but 
let’s suppose that they must be funda- 
mentally decent actions, very strong, able 
to be fitted with excellent retro-fit trig- 
gers and precision barrels, and to be real- 
ly well BEDDED to nice stocks. It’s the 
bedding that makes the difficulty, mostly 
due to them machining out a HUGE hole 
in the bottom for the magazine well. That 
has two nasty effects, 1. there’s nowt but 
fresh air in that area, and 2, the action 
will bend a bit - not a wonderful idea. 
The best way to solve those problems 
with ex-armies actions of those types 
(and most other bolt action with maga- 
zine wells too) is a VERY careful bed- 
ding job which includes about 1% to 1” 
times as much bedding length in FRONT 
of the recoil lug as there is behind it. This 
involves bedding onto the reinforce of 
the barrel. Do I detect purists recoiling in 
horror at the suggestion? Did someone 
say it will affect barrel vibrations? Ask 
yourself this - do you WANT the barrel 
to vibrate, and do you think YOU could 


Continued on next page 


PAIR 


15 


HARDWARE, SOFTWARE 
AND CUNNING 


Continued 


bend a steel bar about | 1/4” in diameter 
which is only two inches long? Is your 
name Samson? Bed that barrel. If you are 
a rifle-bedder and haven’t tried this, stay 
quiet till you have! When you do, bed 
where the TANG will be FIRST, and let 
it cure SOLID. Epoxy-in a steel washer 
for the tang to sit on. Then, when you do 
the main bed, make SURE that the tang 
is held lightly in contact with its bed as 
the action is drawn down into place. If 
you get this right, the result will be that 
even if the rear screw is removed, the 
action’s tail will not move the least bit. 
At this stage we have achieved a neutral 
shooter for short ranges, but one which 
will probably ‘compensate’ a tiny useful 
bit at 900 and 1000 yards. A Mauser ‘98 
or an Enfield P-14/17 can be a deadly 
rifle at long ranges, often better than 
many ultra-stiff actions. If you’ve got 
one, keep that in mind and GO FOR IT at 
ranges beyond 600 yards. Make sure the 
guys with the stiff guns know your plan. 
It might worry them some. But be sure 
your rifle is well-bedded first! 

So, if there’s any out there scared to 
join the fun for want of CASH to buy the 
latest thing, try a cunningly-bedded 
‘economy rifle’ with a decent barrel and 
sights. Let’s suggest that such a tool, 
even with a good barrel, might cost under 
$1,000. Sounds good to me. Even better, 
you are in a ‘NO LOSE’ situation. If you 
don’t win, you don’t get any pain 
because “you’ve only got a cheapo rifle”. 
When you do win, what can they say? 
There’s a tremendous (perverse?) satis- 
faction lurking here! 

The sights are THE thing to do right. 
Get good sights, with clear Vernier scales. 
If need be, learn how to read them fast 
too! Invest in an adjustable FRONT sight, 
one which can be ‘set’ in steps of 0-050" 
which is 5 MOA. One of them is better 
than an adjustable cheek-piece. You keep 
your face jammed on the stock, and as the 
ranges increase, you drop the front sight. 
This saves craning your neck at long 
ranges. For example, my Musgrave 
#xXxx 127 has settings for ranges thus: 
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front sight setting rear sight setting total setting 
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The crucial point of that should be 
obvious - the backsight is always 
between 5 and 7 MOA settings for all 
distances from 300 to 1000 yards. The 
snags? Only this - the frontsight sure 
looks LOW to the barrel at 1000 yards 
compared to it at 300! The other snag is 
mis-setting the FRONT sight by 5 or 10 
MOA. Moral-keep a wee notebook of 
settings (I told you!), and set sights 
VERY carefully. Adjustable frontsights 
may have another benefit. We use several 
types, a really nice strong HEAVY 
STEEL version made by Fulton’s of 
Bisley (about $150), and others made of 
light alloy. It’s a funny thing, but many 
of us with Fulton’s heavy steel jobs think 
that our rifles SHOOT BETTER 
GROUPS at all ranges since fitting those 
foresights. I certainly think my rifles (all 
four of them) do. This may be worth a 
thougt. There is some dynamic logic for 
the effect, but who cares? Do you really 
need to know why your rifles shoot bet- 
ter? Enjoy it while you may. Worry about 
it later! 

There’s no point in trying to shoot 
great groups and scores with junk ammu- 
nition. There’s no point in trying to make 
decent ammuntion using mediocre bullets 
either. NO-ONE ever made great ammo 
out of left-over or surplus military bul- 
lets. Load the best bullets you can buy, 
even if they are a couple of pennies dear- 
er. Supposing you shoot 50/100 rounds 
each shooting day, that’s an extra $2.00 
for good results. What did your shooting 
day actually cost in total? (In case any 
non-shooting WIVES might have seen the 
sentence which followed, it has been cen- 
sored out in the interests of the future of 
target rifle shooting - Ed.) Anyway, let’s 
just say a dollar or three is insignificant. 
Buy good bullets. Which ones? The ones 
the winners use, what else? And load 
them sensibly. 

All the rest of your hardware needs to 
be efficient too. It needs to be comfort- 
able for YOU. A fairly cheap spotting 
scope with an angled eye-piece may be a 
lot more ‘comfortable’ than an expensive 
one with a straight eye-piece. Try them 
out before you buy. Your scope-stand 
must stay where you put it. Those which 
totter all the time are no good. Get one 
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that pegs down if need be. Or one with 
feet which you can stomp into the 
grass/mud. You get the idea? Your sling 
should be LEATHER. Them inelastic 
jobs are stiff all right, but therein lies 
their problem. Every tingle from your 
sling arm is transmitted faithfully (some 
say amplified) all the way to the fore- 
sight. The teeny-weeny bit of ‘give’ in a 
leather sling helps to damp that out. This 
can make a serious difference to groups. 
Your shooting jacket must fit. FIT, OK? 
That means it holds your flaccid corpse 
in place when shooting, and is probably 
uncomfortable when you aren’t. It should 
have a means to hold the sling HIGH, 
and a sticky pad where the butt of the 
rifle lies. The butt must not slip during 
recoil. Again, you might be impressed 
what a difference a little rosin there can 
make to groups, with 223s, never mind 
308s. 

A shooting MAT is a good idea, 
though I never used one until quite 
recently. I fell off them, or I got soaked 
from BELOW when it rained. Then I 
came across a special sticky rubberised 
mesh net mat in a car-spares store, 
designed to lay down on the floor of the 
trunk to stop things sliding about. I 
bought one, cut it in half, sold the other 
half for the original price to a Frenchman 
(so I have no conscience about it), and 
never shoot without it. Now, when it 
rains, the rain just goes straight through, 
and the mat stays sticky. It’s a great pur- 
chase for grass-shooting, for under $10. 
In fact, it’s such a boon, I’d rather you 
didn’t tell anyone over here about it. 
(Halfords). 

The rest of your bits and pieces should 
be as simple as possible. Complications 
on the firing point you do not need. Use a 
propelling pencil - with a lead at least 
half-new. Be profligate with pencil-leads. 
Use a neat plastic box for your ammo. 
Keep it clean, dry, and COOL. In hot 
sunny weather have a clean white towel 
with you, and keep your ammo box under 
it. Position the towel where it will not 
glare at you as you aim. Use it to dry 
your sweaty hands. Later, sneak it into 
the washingbasket without ‘her’ noticing. 
Use a hat with a decent BRIM, fore and 
aft. Drips of water down the back of the 
neck are wide shots every one! For the 
same reason, wear a narrow towelling 
neck-scarf too. However, make SURE 
that your brim does not ratchet the 
windage knob of your sights under recoil. 
If it does, do something smart to stop it. 
Half-a-MOA right extra per shot can be a 
bummer when you don’t know about it. It 
happens. 
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Use your glasses or a lens, You don’t 
need to SEE the aiming mark clearly, but 
you do need to know exactly where it is, 
There’s a difference. If in doubt, consult 
a ‘shooting optician’, as them ordinary 
ones might not understand the needs. 
Remember, looking through a tiny aper- 
ture changes the optics quite a bit, and 
there’s the next point, the apertures. The 
rule over here is this - BIGGER 
frontsight apertures make for SMALLER 
groups. Try it and see. Foresight irises 
are quite expensive, but worth every 
penny. Look at a few before you buy. For 
short ranges I use an iris with no level- 
ling bars, but for my long-range rifle I 
have one with bars. Checking frontsight 
iris size from day to day can be illuminat- 
ing, literally. Just be SURE to have it big 
enough to see ‘real’ white around the 
aiming mark, not a circle of false white 
from reticulation of light around the 
inside of the inner ring. You should have 
‘too much’ white around the mark for 
comfort, to shoot great groups. At the 
back, use another IRIS aperture, and you 
will find that tiny adjustments during a 
shoot as the light changes can make a 
BIG difference in the sharpness of what 
you see. If you use filters (try light yel- 
low in hazy conditions, or pale blue on 
hot sunny days), make SURE they are 
fastened in. If the filter tilts at all, it will 
bend the picture and screw your groups. 
Neoprene ‘O’-rings are good for filter- 
fastening. Take filters OUT before the 
rain starts. I reckon never to get through 
any shoot without a wee adjustment here 
and there of my rear iris. At least with an 
iris you can be sure the hole remains in 
the centre, which is maybe not so certain 
with some multi-hole disc types, whose 
steps/sizes tend to be too much from 
hole-to-hole anyway. Tiny adjustments 
can make a very big difference at this end 
of your sights. We are talking critical 
focus here, of your foresight at 36 inches, 
and a target hundreds of yards away. 
This needs depth of field. Make sure you 
get it. 

Get your backsight fixed really well, so 
it does move in quarters, every single 
one. Grease it up once a year, and at the 
end of every season clean it right down, 
service it, and grease it up for next year. 
Remember, one-MOA is about 0-010" on 
the sight, so to have accurate sights, your 
moving parts MUST move clean for /- 
MOAs, worth a miserable 0-0025", two 
and-a-half thou. It’s the FIRST quarter 
which matters, for that’s the first one 
which doesn’t happen if there’s any 
SLOP in the sights. If slop is “-MOA or 
more, abandon that sight or fix it. Don’t 
waste good bullets on poor sights. 
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Are your sights truly vertical to the 
rifle? How do you know? Make sure they 
are, and get them fixed if they aren’t. 
BOTH of them. Then learn to shoot with 
zero CANT. Never try to shoot when 
canting with a full-bore rifle, especially if 
you shoot over long or varying ranges. 
It’s one thing canting when one ONLY 
shoots 300 metres (bad enough), but the 
effect of cant at distances of 500 yards or 
more can be horrific, especially if the 
cant varies from shot to shot. Ask a 
friend to stand behind to advise you if 
you cant. You may be shocked what he 
tells you. Then do the same for him. That 
way you both get equally shocked! Most 
right-handers will cant to the left, and 
vice versa. 

Use a handstop in a rail. Place it two 
inches too far forward, then adjust your 
position by bringing the rifle to the left 
(or right if you are left-handed) until it 
fits. Most people find this works instant- 
ly. Do not try to shoot with your body 
directly/straight behind the rifle. You will 
not get a decent supporting position, and 
you will not get your forward hand far 
enough forward. To protect that hand, 
wear a proper shooting glove - a really 
tough, padded one, with a sticky palm 
area. A rosin job again? Remember to 
make sure the butt doesn’t slip on the 
shoulder-pad of your jacket. That rifle 
recoils plenty, even a 223, whilst the bul- 
let is still in the barrel. If it doesn’t recoil 
consistently, it won’t group consistently 
either. Controlling recoil is much easier 
when sling shooting. Really. 


THE SOFTWARE 

So far as your BODY is concerned, a 
bit of practice helps. It tunes your body 
to the right shape(s). It stretches fago- 
cytes, muscles and tendons so (eventual- 
ly) you can adopt a nice position without 
(too much) pain. To begin with, practice 
on the carpet (there’s never much worth 
watching on TV anyway) twice a week 
for forty or fifty ‘shots’, and your experi- 
ences on the grass will be happier ones. 
Nothing comes easy. The first ‘Principle 
of Markmanship’ is that ‘the position 
must be sufficient to support the rifle 
without physcial effort’. You must prac- 
tice until that becomes a true saying. 
(What on Earth has a fagocyte got to do 
with it? What’s a fagocyte anyway ?-Ed) 

Find out which really is your “master 
eye’. I’m a right-hander (just) but with a 
LEFT master eye. This is good, because I 
can use a lens in Knobloch frame to fix 
the aiming eye, and I can see like a hawk 
through my angled-eyepeice spotting- 
scope with the left one. This works. 
Whatever you do, make sure at the hands 
of true ‘shooting-eye experts’ that your 


aiming-eye’s vision is either good ‘as is’, 
or corrected. You need to know exactly 
where that target’s aiming mark is. 
Guessing isn’t good enough except for 
those who indulge in nuclear, chemical 
or biological warfare. 

Many people don’t have good, fast 
eye-brain-hand co-ordination. Accoun- 
tants and people like that are probable 
examples - and no insult meant. So, they 
may need to think of ways to reduce the 
brain’s control problems, and there’s a 
way to do that. Accountants and the like 
may have abilities under ‘Cunning’ the 
rest of us lack. Many shooters don’t think 
what they are doing when they are ‘pol- 
ishing-off’ the final aim. They do it intu- 
itively. That MAY be OK, but there may 
be a better way. We all have TWO arms, 
and if the LEFT one does any aim-adjust- 
ing at all in the final aim, the brain is 
working both arms at the same time, thus 
dividing it’s resources down two paths of 
nerves. Remember, the brain is keeping 
the right hand under TWO controls at 
this time, HOLDING TIGHT with the 
thumb and three fingers, and getting 
ready to tension the TRIGGER-FINGER 
separately. The brain’s resources have to 
be split between two arms, and two sepa- 
rate paths to one of them, and they don’t 
need to be. If we consider the second 
‘Principle of Markmanship’, we will 
recall that ‘the rifle must point natural- 
ly right at the target before we even 
aim’. Did you ever wonder why? The 
reason is plain enough. If we get that rifle 
pointing right at the target BEFORE we 
aim, all final aiming adjustments can be 
done with the RIGHT hand. The left arm 
and hand are just there to hold the rifle 
up, and may as well be replaced with a 
bent stick. The brain now sends ALL 
messages concerning aiming and firing to 
the right arm only, which gives up to 
twice the speed and accuracy of other- 
wise. It is hard to prove these points, so 
all I can do is suggest you try to shoot 
with a ‘dead’ left arm, a deadly-accurate 
‘natural point’, and see if it helps your 
groups and scores over a period. Most 
people find it does. So might you. This is 
FREE group-tightening for sling shoot- 
ers. 

Try a few positions, modified Estonian 
to start, and then variations. I shoot with 
my legs together, ankles crossed. This 
looks bad, but shoots great - for me and 
Andrew Tucker, both big tall thin people. 
Fix your natural point by moving your 
feet, or your hips. Get it right. It MUST 
be right. 

The third Principle of Marksmanship is 
‘the AIM must be good’. Whilst this is 
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true, it usually doesn’t need to be near- 
ly as good as we can all see it isn’t 
when we shoot. Using metallic sights, 
the human eye has a fantastic ability to 
‘line things up’, and the average person 
will clearly see an aiming error of ONE- 
TENTH MOA or more. This is a well- 
known syndrome in human optical terms, 
and is referred to as the Vernier Acuity 
Resolution of the eye. We can usually 
resolve down to about | or 2 MOA for 
amorphous THINGS, but when it comes 
to ‘lining up’ lines or concentric circles, 
most of us can manage one-TENTH- 
MOA. That’s to say we can SEE when it 
gets more than a tenth-MOA out of kilter, 
but we may not be able to do a lot about 
it. This is where BIG foresight element 
sizes come into play. These enable us to 
centre up quickly within (say) two or 
three tenths MOA with confidence, and 
shoot. Bigger elements don’t strain the 
eye so much either, and as results get bet- 
ter, confidence soars and shots get 
released ‘first aim’ more often. We have 
all heard that the FIRST aim is the BEST 
aim? That’s probably true, so the trick is 
to get that first aim near enough every 
time. Note, ‘Near Enough’. We do NOT 
wisely attempt bench-rest grouping when 
shooting scoring-ring targets at long 
ranges. Rather, we strive to shoot in such 
a manner as will enhance the probability 
of all or most, or more, of out shots 
grouping inside the smallest ring. If that 
ring is ONE-MOA, then a tenth either 
way doesn’t much matter, especially if 
worrying about that tenth screws the 
whole aim up anyway. Shoot GROUPS, 
but strive to shoot groups which are 
small enough for the target in hand. 
There’s a fine balance here, and each 
must judge what’s best for him or her. 
Keep the ultimate object always in mind, 
which is to score highest. That does not 
mean shooting the smallest groups. In 
our game, the avoidance of dropping any 
single point is the way to go, not shoot- 
ing nine shots inside /“:-MOA with one in 
the nines. Better for us a /-moa group all 
in the tens. Reliable aiming is our best 
route. It’s an interesting fact that most 
people will AIM more accurately using 
‘iron sights’ rather than scopes, and most 
rifles will shoot smaller groups when fit- 
ted with iron sights as opposed to scopes. 
That’s a proven fact. See my piece in the 
latest PS Special Issue. 

The fourth and last principle is ‘the 
trigger must be released cleanly with- 
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out disturbing position or aim, and the 
shot must be followed through’. That’s 
a fact. There is NO point in doing every- 
thing else perfectly, if you give the trig- 
ger a great and sudden heave. There has 
to be a way of doing this gently, even 
though one wee finger will need to pull 
(in our GB case) a 3% |b trigger. It isn’t 
so easy, but it is THE best way (a) to 
shoot tight groups of (b) to shoot dread- 
ful ones, depending how well you man- 
age. It takes PRACTICE. Here’s one way 
how, recommended to those who do not 
work with their hands/eyes all day, every 
day. Buy a ball, one that is quite squishy, 
but not TOO squishy. A ball about the 
size of a tennis ball is best. Using the 
thumb and lower three fingers, squeeze 
that ball firmly, but not so much it’s a 
strain. Holding that squeeze firmly, use 
the tip of the index finger to press in the 
exposed top of the ball, hold for five sec- 
onds, and release, ten or a dozen times, 
without releasing the main thumb and 
three finger squeeze. During the exercise, 
start off concentrating on keeping a really 
steady squeeze on the ball, but transfer 
your thinking to the index finger each 
time you begin to tell it to dent the top of 
the ball. Concentrate your mind on your 
aiming eye while you practice. Stare at a 
fixed object far away, at the same time. If 
you like to aim with the “other’ eye 
closed, close it while you stare. Each 
‘Squeeze-Aim’ should last 15 to 20 sec- 
onds, followed by a momentary relax- 
ation, and start again for 10 to 12 repeti- 
tions. You are trying to ‘program’ your 
brain to concentrate avenues of control to 
the grip first (to mechanically perfect the 
aim), then whilst holding that, to concen- 
trate on applying good steady pressure on 
the triggerfinger as the poor brain is also 
staring at something far away. If you 
practice this, you WILL succeed in so 
doing, and at the same time you will 
‘develop’ the muscles required to make 
the task easier. This applies particularly 
to people whose jobs or natural expertise 
do not require full-time manual dexterity. 
You either believe this, or you don’t. The 
only danger in this exercise is being cer- 
tified as weird or insane. It may be best 
to do it in the privacy of your own home. 
It’s a fact that in disciplines like ours, a 
trigger-pull of 3 to 4 pounds produces 
best results. Triggers which are too light 
tempt the brain to be too gentle with the 
‘thumb & three fingers’ grip for best con- 
trol. Three pounds plus is about the best 
weight. You can argue all you like, but 
you will NOT change my mind on that. 
The follow-through is a tricky one. A 
good routine is to practice trigger-control 
to the point where you don’t let it go till 


the rifle is down on its bipod. You do 
not need to be in the follow-through for 
half-a-minute either. Follow-through 
means you are AWARE what happened, 
you SAW where the rifle was pointing 
when it fired, and you WILLED that bul- 
let all the way. Don’t become paranoid 
about un-natural delays just to demon- 
strate follow-through. You may be fol- 
lowing-through fine in half-a-second. 
You will be if you KNOW where that 
rifle was pointed when it went off. Your 
Club Coach will soon tell you if your 
‘declarations’ are accurate. You'll know 
too when you shoot uncoached. Follow- 
through can be summarised by that 
‘AWARE’ word. Learn how to do it, and 
don’t let that trigger go till the rifle is 
DOWN. This applies especially to shoot- 
ers of semi-autos. If they wait for the full 
follow-through, they will hear a deafen- 
ing ‘CLICK’ as they let that trigger go. 
This tells them the rifle MUST have 
cycled enough to be re-cocked, which 
can be quite a useful trick. 

And that’s about it for the software 
aspect. Now we turn to the good bit, 
sheer cunning. 


OUTRIGHT CUNNING. 

It is usually very difficult to define 
what it is that makes one person more 
expert in a skill than another. For exam- 
ple, why was Michaelangelo such a mar- 
vellous sculptor, when the rest of us 
aren’t? After all, most of us have as 
many eyes and hands as he had. Just say- 
ing it’s because he could DO IT isn’t 
defining WHY. Generally, there are two 
ways to possess a particular skill or 
expertise. The easy way is to be a ‘natur- 
al’. Most great artists are naturals. The 
other way is to learn and practice. 
Sometimes, it is ultimately better NOT to 
be too ‘natural’, for there is a great temp- 
tation in the naturals just to get out there 
and do it. One who is not a natural must 
learn and practice, and may match or sur- 
pass the ability of the naturals. Then 
there are degrees of ‘natural’. Most 
shooters will have some latent ability. 
But be honest with yourself. Are YOU 
really the world’s best shooter? REAL- 
LY? Wanna bet?! “To thine own self be 
THUS S cavessicnten ” is the first lesson in the 
development of a truly ‘cunning’ rifle 
shooter. 

Next ‘cunning’ ploy is to make use of 
every possible advantage allowed by both 
the rules and common decency. For target 
rifle shooting, the exquisite use of scoring 
diagrams and plots is the most likely way 
to gain points for nothing. Readers are 
referred to my article “The Plot 
Thickens” in the 1995 PS Annual, start- 
ing on page 292. Then swot up the very 


PRECISION SHOOTING SPECIAL 4, Vol. 1 — 1997 


next article by Randolph Constantine. 
There’s no need to say more, because it 
isn’t my fault if you haven’t got a copy of 
THE book of 1995. PLOTTING is free 
points every time you shoot. There isn’t 
a doubt about it. OK? 

Preparation is cunning, notably the 
timing of your arrival at the firing point. 
Be first. That way, the others are already 
behind you. It isn’t smart to be late, 
because nobody is impressed that you 
make them wait for you. They might 
even make you feel bad before you fire a 
shot. Being first to arrive, you can catch 
your breath, and have a longer look at 
what’s going on. You might even have a 
casual chat about “that looked a horrible 
wind - what did you have on?” with 
shooters coming off the line. Watching 
conditions while you are standing up lets 
you see more than when you are lying 
down. It gives you time to gather your 
thoughts, which means switching your 
brain to the job in hand, precision shoot- 
ing. You have time to set and re-check 
your sights, to check your gear, and you 
get down first, or as soon as possible. It 
is cunning to have a good routine in get- 
ting organised. LOOK for a nice spot 
with as few bumps and holes as possible. 
Place your scope-stand first. Then your 
mat, then the rifle, then your shooting 
box/bag if you take one down with you, 
which I do. Point the rifle right at your 
target straight away - just line it up as it 
sits on its bipod legs. Now fix your jack- 
et, tighten your sling, scratch your **** 
(anagram of EARS deleted - Ed), and lie 
down. Don’t move or touch the rifle. 
Place your right shoulder about where the 
butt of the rifle is, elbows down, and 
adopt a position which you KNOW will 
enable you to pick that rifle up and natu- 
rally POINT right at the target with no 
major wriggling. This is cunning. 
Usually, and desirably, that will be at a 
steeper angle to the left than you might 
think. That’s good. When the time comes 
to start, sling on, rifle up, and get that 
natural point exactly. It is extreeeemely 
cunning to spend a few moments getting 
this right. Make sure about all this, 
BEFORE you fire even a sighter. Your 
cunning plan is this - fire as few, but 
excellent, sighters as possible, thus get- 
ting going while you are fresh, and scor- 
ing points before the opposition does, or 
scoring BETTER points. The others will 
be watching, so give them something to 
worry about! There’s nothing quite so 
off-putting as lying beside some fellow 
who fires two sighters straight in the cen- 
tre, is there? Like Arthur Clarke does. So 
that’s what you are trying to do. This is 
WAR after all, and you are trying to win. 
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Show NO mercy. Take NO prisoners. 
Sighters in the *X’. You get a boost of 
confidence from good sighters. Make 
sure they are. 

If you are other than THE world’s best 
rifle shooter, judge whether to ‘go for’ 
the bull’s-eye (your 10, our 5) or any 
inner ‘X’ ring. If you decide to go for the 
bull’s-eye ring, you will get some in the 
‘X’, which will give you a boost. If you 
misjudge it, and ‘go for’ the ‘X’ but get a 
bull’s-eye, you get dumped. Organise 
your plan to produce the highest level of 
confidence-boosting. Choose wisely. 

It is cunning to keep very calm 
throughout, even if things go awry. This 
applies especially if a problem arises 
which is NOT your fault. Suppose the 
Range Officer tells you your target mech- 
anism has become deranged. There’s no 
point in yelling and cussing, for that 
encourages your oppostion by telling 
them you just got rattled. Better by far to 
say something like “OK, tell them that’s 
fine, and I’ll be ready when they get it 
fixed”. Your very calmness then worries 
the opposition. Then lay your head down, 
close your eyes, relax, and think of 
secessened well, anything really, but as vague 
as possible. Every so often, head up, have 
a look around, but don’t spend five or ten 
minutes peering through your scope wor- 
rying about how well the other guys are 
getting on. Best to keep a general eye on 
where people are losing points, and why. 
You could be gaining valuable intelli- 
gence here, denied to them. They are 
having to shoot in those shitty conditions, 
but you aren’t. If you get allowed another 
sighter when you start again, make it a 
great shot. You should not need a big 
bang to get you going again. Take advan- 
tage of any delays. They might help. 

Cunning means being prepared for 
trouble. Does your rifle have ejection 
problems? Lots do, for example some 
British Swings - the ones which aren’t 
properly maintained. What do you do to 
be ready for it? A cleaning rod? Horrors, 
for you have to move such a lot to get it 
in and out. A lady at Bisley (not so long 
ago) did that, forgot the rod was down 
the barrel, loaded and fired. I wish I had 
been there. I am told it was really impre- 
sive. It was a Swing, and it stayed in one 
piece too, but I don’t think she shoots it 
any more! The other way might be a pol- 
ished steel rod, about 0-290" diameter, 
maybe four or five inches long. You 
reach forward, slip it in the muzzle, and 
smartly bring the rifle vertical. If that 
doesn’t knock the case out, either your 
chamber is as rough as a Badger’s 
B**(censored - Ed), or your loads are 
WAY ‘OTT’, or maybe both. That makes 


the problem your own fault, which is 
NOT cunning at all. If you know of or 
suspect a problem, prepare for it, work 
out a fast slick cure, and be ready if it 
happens. 

Cunning means getting it right more 
of the time with less effort. If all you do 
appears to be SO slick as you prepare, 
the other guys might notice, and with any 
luck it might put them off their stride. 

Cunning does not mean going so far 
as to avoid duties, or being overtly off- 
putting to others such as by speaking 
noisily behind the firing point. If some- 
one does that while you are shooting, be 
the first on the line to tell him firmly but 
politely to ‘get to hell’ (Not censored - 
Ed) out of the area. Don’t suffer anything 
you shouldn’t suffer, especially if it 
comes from a fellow shooter. Problems at 
the target-end can be difficult. 
Remember, at the 500 yards firing point, 
those guys are 499 yards 2 feet and 6 
inches nearer the target than you are. 
Don’t get in a frenzy if they say it’s ‘out’. 
If there’s NO doubt about it, then ask the 
RO to have it checked. Otherwise, it is 
usually better for you, in the long run, not 
to break your routine challenging shots 
when there’s hardly any hope of success. 
Even if you win the challenge, experi- 
ence says there’s a high risk of losing a 
point or three in one of the next shots 
because your routine and concentration 
were disturbed. 

Cunning means keeping your cool in 
the most difficult situation of all - it is all 
going like a dream, three to go, and no 
points lost. My shooting is usually in 10 
or 15 shots series. In 10-shots shoots, I 
treat that as ten shots. I really do start off 
thinking I can blast in ten Vee-Bulls - 
with a little luck, including the sighters. If 
I drop a point, even in the sighters, there 
aren’t so many left, and the aim changes 
to getting the rest ‘in’. 15 shots is another 
matter. Statistically it is much more diffi- 
cult to ‘clean’ that, probably twice as dif- 
ficult. Therefore, I go for TEN shots first. 
No matter the result, I then go for the best 
five shots more I can manage, with a 
fresh mind. The ten are gone. It’s a five- 
shot shoot - a shoosh for 5 vees, because I 
just had TWELVE sighters! Does they 
call that a version of positive thinking? 
Think positive. It does help. 


AND IN CONCLUSION? 

There’s more fun and personal satis- 
faction to be had from shooting rifles, 
than in just about any other field of 
human recreational activity. The great 
thing about rifle-shooting is that old age 
improves one’s shooting more than senil- 
ity degrades it. That’s right up to the 
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HARDWARE, SOFTWARE 
AND CUNNING 


Continued 


point where it isn’t possible to do it any 
more at all. When one gets to this stage, 
one regrets, but one remembers the good 
days too, and one enjoys watching the 
youngsters (under 75 or 80 years) strug- 
gling to match our regular performances 
in our hey-deys. I’m still a mere laddie in 
my early fifties, but I can recall very 
fondly the superb shooting of the now 
long-gone generation of stalwarts who 
preceded me in our West of Scotland 
Rifle Club. Those gentlemen fought at 
least one World War so I could choose to 
shoot now, and I am going to do them the 
two honours of (a) doing it, and (b) help- 
ing as many as possible modern-day 
youngsters to join the fun. That’s the 
least I can do, and I will apply all the 
cunning I can muster to do just that. Is 
there anything else to be done? 


Charles F. Young ©1996 
22, Violet Gardens, 
CARLUKE ML8 STJ,Scotland, UK 
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R. A. Suomala 


One of the advantages of adopting the _ 


ARIS for service rifle competition is the 
ease with which barrels can be changed. 
This certainly expands the possibilities 
for experimentation. 

Having tried several different barrel 
nut wrenches for the ARI5 heavy match 
barrel variants with free floating hand- 
guard supports, I realized that none of 
them really were robust enough to pre- 
vent eventual damage to either the nut or 
the wrench, so I set out to build the 
“Better Mouse Trap” wrench. I thought 
this was an appropriate name for a 
wrench to be used on a “mouse gun”. 

The wrench described herein can be 
made by any reasonably competent 
machinist. A lathe and a milling machine 
were used in this case, however a lathe 
and an accurate layout for the dowel pin 
holes with very careful center punching 
can probably do the job with a drill press. 
Obviously without a milling machine a 
great deal of sawing and filing is required. 

The main body of the wrench is made 
of 5/8 thick 6061-T651 aluminum alloy 
plate. Standard oversize diameter 3/16 X 
5/8 long hardened steel dowel pins are 
pressed into plate to act as the drivers for 
the barrel nut. Dowel pins have a slight 
taper on one end to help in starting them 
in the reamed hole. The pins should be 
inserted in the back side of the wrench so 
that when fully pressed in the taper will 
appear at the side that is counterbored for 
the flange on the nut. This will allow the 
nut flange to be pushed on over the pins 
even if the fit is a little tight. A removable 
1/4 inch thick aluminum plate is pinned 
and bolted to the end to prevent the 
wrench from springing under heavy loads. 
This plate can be removed to install the 
wrench. Before you drill and ream the pin 
holes in the plate press the dowel pins in 
the body of the wrench as the wrench will 
spring open slightly when this is done. If 
you don’t do this you may have to open 
up the pin holes in the plate to get it to fit. 
If you don’t have a milling machine you 
can make the square hole by first drilling 
1/8 inch diameter holes in the four cor- 
ners, second bore a half inch centered hole 
in a lathe and finish it off with a file. The 
finished wrench is rugged enough so that 
caution must be exercised when using it to 
avoid damage to the upper receiver. 


A word about tightening torque and 
torque wrenches is probably in order here. 
Various military manuals list the initial 
tightening torque to be from 30 to 35 
foot-pounds using the standard military 
wrench in combination with what usually 
is illustrated as a 150 ft-lb capacity beam 
type torque wrench. In this case the 
torque wrench is set up so that the offset 
between the nut and the square hole in the 
wrench is in line with the handle on the 
torque wrench which effectively length- 
ens the lever arm on the torque wrench 
and increases the applied torque on the 
nut. Most 150 ft-lb capacity beam type 
torque wrenches have an effective lever 
arm length of 16-18 inches. The standard 
military wrench has an offset of 2 inches. 
My wrench has an offset of 1.63 inches. 
This results in an error of approximately 
2% and is really insignificant considering 
all of the other variables. One commercial 
manufacturer (W. H. Merchant) specifies 
an initial torque of 42 ft-lb with a stan- 
dard barrel nut and 50 ft-lb with their 
floating hand guard assembly but does 
not specify the type of nut wrench or its 
offset. Take your choice. 

After the initial tightening is accom- 
plished the nut is turned until the nearest 
notch in the nut lines up with the gas tube 
hole in the receiver. This can be checked 
using a .177 to .180 inch diameter drill 
making sure that with the carrying handle 
upright that the drill is parallel with the bar- 
rel when viewed from the top. The Marine 
Corps manual sets a maximum torque limit 
to achieve alignment at 80 ft-lb. 

The military manuals usually show the 
barrel being held in a vise with a pair of 
fitted aluminum jaws. I tried this and it 
works OK but the friction between the 
nut and the receiver seems to be greater 
than the friction between the nut and the 
barrel extension. This tends to try and 
rotate the upper receiver hard against the 
alignment pin in the barrel extension and 
could conceivably cause some deforma- 
tion. I now use a set of hinged plastic 
vise jaws that surround the upper receiv- 
er. A separate plastic insert is provided 
to take the place of the bolt carrier and 
prevent distortion of the receiver. These 
plastic jaws have been assigned a miliary 
part number (#ABK 16-3) and a National 
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Stock Number (#5180-01-354-3024) and 
are available from Quality Parts Co., PO 
Box 1479, Windham, ME 04062 
(1-800-998-7928) for $38.95 + S&H. 
Note-Quality Parts calls this device the 
Armorer’s Action Block. 

Some other wrenches have their open- 
ing 90 degrees from the square drive 
hole. Obviously this wrench design can 
be modified to this configuration. I find 
that with the wrench as designed gravity 
helps keep the wrench in place and with 
my hand below the barrel on the torque 
wrench my nose is up close to the top of 
the barrel and I can get a very good look 
at the alignment of the gas tube hole dur- 
ing the final tightening operation. 
Construction notes: 

1) For press fitted 3/16 dowel pins 
(+.0002 standard oversize ) use a .1870 
diameter reamer and coat pin with oil 
before installing. 

2) For the free fit of the 3/16 dowel 
pins in the removable plate use a .1890 
diameter reamer. (Note: These holes 
must be line drilled with the mating holes 
in the wrench body.) 

Sources of supply: 
3/16 X 5/8 dowel pins - MSC part no. 
06023063, $6.55/100 (.0002 over- 
size) 
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0.25 


8-32 X 5/8 


.1870 dia reamer - MSC part 
no. 02566198, $5.18 ea 
.1890 dia reamer - MSC part 
no. 0231129, $4.77 ea 
#8-32 X 5/8 Socket head cap 
screw - MSC P/N 05507066, 
$4.27/100 
MSC Industrial Supply 
1-800-645-7270 
Min order $25.00 


Aluminum stock - Try local 
yellow pages under 
“Aluminum” or “Steel 
Distributors & Warehouses”. 
Try local scrap dealers. In 
New Hampshire try Choice 
Metals, 11 Cote Ave., 
Goffstown, 603-626-5500. 
(You can substitute steel for 
the aluminum but the 
machining may be slightly 
more difficult and in both 
cases the stock can probably 
be 1/2 thick instead of 5/8 
thick with appropriate adjust- 
ment to related dimensions 
but there will be slightly less 
than total engagement of the 
square drive on the torque 
wrench - no problem.) 
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3/16 DIA DOWEL PINS (.0002 OVERSIZE) 
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CRYO — OR HOW A LITTLE CHILL 
CAN BE A GOOD THING! 


I have enjoyed perusing the pages of 
Precision Shooting for the last five or so 
years. I had reached terminal burn-out on 
the pablum that was written for the mass- 
es, and was fortunate to have such a 
friend as Gerald J. “Hook” Boutin who 
gave me a copy to whet my appetite! 
With a more than occasional interest in 
extreme rifle accuracy, and a special 
interest in long-range marksmanship 
specifically, I have adopted many accura- 
cy techniques so graciously shared in 
these pages. Along this line, the current 
technique of barrel freezing to improve 
barrel harmonics, and thus accuracy, 
interested me. 

My first “first-hand” report came from 
my friend Hook. He does quite a bit of 
accuracy-tuning and shooting in 
Columbus, Georgia. He was helping a 
friend improve the accuracy of a 
Remington Sendero in 7mm Remington 
Mag. The out-of-box accuracy was disap- 
pointing, with groups hovering around 
1.5 to 2 inches at one hundred yards. This 
was with numerous hand-loads and facto- 
ry ammunition. Hook re-bedded the bar- 
relled action in its stock (the type with 
the aluminum block) using Devcon F. 
The accuracy did not improve. Figuring 
that they had nothing to lose, they took 
the barrel off and sent it off for freezing. 
The initial testing after re-installation 


by 
Chris Pappas 


was dramatic. This Sendero now shot 
under three-quarters of an inch, and the 
point of impact was identical, regardless 
of the load. Sounded interesting! 

My opportunity to test this procedure 
came after the “first ever” IBS 1,000 
Yard Benchrest Nationals, held at 
Quantico, Virginia in September 1995. I 
would like to mention in passing that the 
folks who put that match together did a 
wonderful job of running the smoothest 
match in which I have had the pleasure to 
participate! The match organizers saw to 
it that every competitor “won” a prize — 
great stuff donated by the sponsors. My 
good friend and shooting partner Andy 
Martin “won” a Cryo certificate, and 
with a little persuading and horse-trading 
(OK, OK, a lot of persuading!) I became 
the “winner” of that Cryo certificate! 

I had just the test bed for it — I had just 
finished fine-tuning a load for my version 
of John Feamster’s “var-match” rifle. I 
took a short Remington action, had the 
Harts put on one of their beautiful stain- 
less steel barrels in .308 Winchester with 
a one in twelve twist, and with Hook’s 
helping hand and watchful eye, bedded it 
into a McMillan Baker Special stock. We 
clip-slotted the receiver, installed a front 
sight base, modified a Leupold Mark 4 
scope base to allow use of the clip-slot, 
and modified a Winchester Model 70- 
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type steel trigger guard. With this rifle, I 
could shoot high power, Palma, and 
1,000 yard benchrest. Although a bit 
heavy at 14.5 pounds fully loaded, it still 
makes a fine deer rifle in open terrain. 

The match load that I had developed, 
and verified on Range 4 at Quantico con- 
sisted of: a match-prepped Federal case 
(uniformed primer pocket and flash-hole, 
and turned neck), Federal 210 Match 
primer, 41.9 grains of Vihtavuori N140, 
topped off with one of Berger’s superb 
185 grain VLD missiles. My best accura- 
cy occurred with the bullet 0.010 of an 
inch off of the rifling. My velocities ran 
around 2,550 feet per second, depending 
on the temperature. The test groups 
demonstrated a rifle that was comfortably 
a three-quarters minute rifle, with 200 
yard groups approaching one inch. | 
knew the rifle was capable of better accu- 
racy, but was limited by a 10 power 
scope, and especially by the carbon- 
based recoil-absorption unit! 

Sending my barrelled action to Cryo in 
Decatur, Illinois (I did not want to com- 
plicate the “before and after” results with 
the “confounder” of barrel removal) I 
received it back in just over a week. 
Great turn-around! The first thing that I 
noticed was that the procedure subtly 
changed the shade of my teflon finish. 
My rifle had been finished by Walter E. 
Birdsong in his “Black T” teflon finish. 
Of the several “teflon” finishes that I 
have seen, this was by far the best! It is a 
nice flat black finish, that covered the 
entire rifle, except for the chamber and 
bore. Being the practical sort, I prefer to 
have tools that can take the elements — 
this finish allows my rifle to do just that. 
I spoke to Mr. Birdsong about this, and 
he knew of several of his customers that 
had “Black T” finished rifles frozen, but 
did not experience any color change. It is 
not a major problem, but all my barrels 
will be frozen before Mr. Birdsong fin- 
ishes them off for me. 

After a careful reassembly, I anxiously 
took the Remington to my local range 
and proceeded to test it with my standard 
load and “standard testing partner” Mike 
Little. Within several groups we knew 
that we had something! The five-shot 
groups were neat clusters, and of an obvi- 
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ously smaller dimension than the 
“before” groups. For comparison, the 
groups obtained before on a day with 
similar environmental conditions were: 
0.87, 0.75, 0.54, 0.83, 0.77, 0.70, for an 
average of 0.74 inches. The groups 
obtained after were: 0.53, 0.92, 0.51, 
0.43, for an average of 0.60. The net 
improvement was 0.14 inches, for an 
improvement to the order of 19%. To test 
for point of impact changes due to a com- 
ponent change, I used the same load sub- 
stituting a Winchester case for the 
Federal case. The point of impact was 
within one-quarter minute, in spite of the 
dramatic case differences (Federal: 178 
grains, Winchester: 160 grains). The 
group sizes for the Winchester load were: 
0.67, 0.52, 0.42, 0.66, for an average of 
0.57, and a daily average of 0.58. As I 
mentioned earlier, I feel confident that 
the true accuracy of this rifle is better 
than I have obtained (I know that these 
groups will not impress the benchrest 
crowd), but the important issue is the 
improvement, given the one change 
made. 

When I got home, I discovered another 
very interesting by-product of this freez- 
ing stress relief: the barrel cleaned in less 
than half the time! This Hart barrel nor- 
mally cleans easily enough, but I was 
impressed by the dramatic nature of this 
change. Since I do not have a bore-scope, 
I can only theorize that the freezing 
realigned the surface structure making it 
more uniform, or “less attractive,” to 
jacket and powder fouling. I look for- 
ward to hearing from those with the nec- 
essary optical and surface finish measur- 
ing devices to quantify the changes from 
this process. 

As the weather improves, I will contin- 
ue assessing the accuracy level of the 
post-freeze rifle, testing it at both 200 
yards (the maximum of my range) and 
Quantico when the Virginia 1,000 yard 
Benchrest Ciub starts its 1996 season. In 
addition to monitoring the accuracy level 
and cleaning ease improvements, I am 
going to track the accurate barrel life. I 
had 700 rounds through the barrel before 
the cryo, and will keep a careful log of 
rounds fired. 

In summary, my experience with barrel 
freezing has been positive. While this 
experience, along with Hook’s, are just 
anecdotal, and it will take someone with 
deeper pockets than mine to fully quanti- 
fy the changes, I do believe that the 
“trend” looks pretty good! All of my 
future target rifle barrels will be frozen. 
At about $60.00 a pop, it is reasonably 
affordable, especially when compared to 
some other “barrel treatments.” Long- 


PRECISION SHOOTING SPECIAL 4, Vol. 1 — 1997 


4 


The author, Chris Pappas, on the firing line at Quantico, during a 1000 yard 


benchrest match. 


term evaluation, combined with other’s 
experiences will determine the true value 
of barrel freezing. If you have been toy- 
ing with the idea of freezing your 
favorite target barrel/rifle, give it a try — 
you will be pleasantly surprised! 


List of suppliers: 


Berger Bullets Ltd. 

5342 W. Camelback Road, Suite 500 
Glendale, Arizona 85301 

(602) 842-4001 


Walter E. Birdsong and Associates 
1435 Monterey Road 

Florence, Mississippi 39073 

(601) 939-7448 


ake? Pe 


Cryo Barrel Stress Relief 

1160 South Monroe, Decatur, Illinois 
62521 

(217) 423-3070 


Hart Rifle Barrels, Inc. 

P.O. Box 182, Lafayette, New York 
13084 

(315) 677-9841 


McMillan Fiberglass Stocks, Inc. 
21421 N. 14th Ave. Suite B 
Phoenix, Arizona 85027 

(602) 582-9635 


Virginia 1,000 Yard Benchrest Club 
P.O. Box 811, Rt. 250 
Churchville, Virginia 24421 


® 


Most Top Ten Wins 


PRECISION STAINLESS STEEL MATCH TARGET BARRELS 
Available in .224, 6MM, 6.5MM, .270, 7MM, .25, .338 and .30 Calibers 
also .22 rimfire and Ruger 10-22 Drop in Barrels 


Quality Gunsmithing Services 
Custom Target and Sporting Rifles 


= > Rifle Barrels, Inc. 
P.O. Box 182, La Fayette, N.Y. 13084 Phone 315-677-9841 © FAX 677-9610 


For prices and particulars, 
call or write! 


SOME EXPERIMENTS WITH THE .22 MAGNUM 


The 22 Winchester Magnum Rimfire 
(WMR) cartridge evolved from the 22 
Winchester Rim Fire (WRF) which was 
introduced in the early days of the twen- 
tieth century. As the name suggests, it 
was invented by Winchester (actually 
Olin Mathieson Chemical Corporation) 
and brought onto the market in 1959. 
According to an article in THE AMERI- 
CAN RIFLEMAN in August of that year, 
the 22WMR was developed with the idea 
“of putting more punch into the 
22WRF’”. This was achieved by increas- 
ing the case capacity slightly and replac- 
ing the lead bullet with a jacketed one. At 
the time of the article only Winchester, 
Smith & Wesson and Ruger chambered 
firearms for the 22WMR. Marlin, 
Mossberg, Colt and Savage reportedly 
had new models in the works. Remington 
was notably absent from the list, and as 
far as I know, has never chambered a 
rifle for the 22WMR. 

The diminutive “magnum” is probably 
most used by those who want a bit more 
power than the .22 Long Rifle, but who 
do not care to use a reloadable cartridge. 
Winchester, Federal, RWS and CCI pro- 
duce cartridges with full metal jacked 
and hollow point bullets, while 
Remington is the only major U.S. ammu- 
nition manufacturer which does not make 
it. There are a number of rifles and hand- 
guns in current production which are 
chambered for the 22WMR, and some 
revolvers come with or can be fitted with 
an auxiliary cylinder for the .22 Long 
Rifle family of cartridges. A word of 
warning, NEVER fire a .22 long rifle car- 
tridge (or any other .22 rimfire) in a 
22WMR chamber. The dimensions of the 
WMR chamber are such that the case 
will certainly bulge and possibly burst, 
with enough hot gases released to do you 
harm. 

Personally, I never had much interest 
in the 22WMR cartridge before Ruger 
began chambering their handy little 
77/22 bolt action rifle for it several years 
ago. I purchased one, liked it and since 
then have accumulated several other 
22WMR firearms, most notably an 
Anschutz 1522D Classic rifle. 
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The Ammunition (Table 1) 

All of the varieties of 22WMR ammu- 
nition that I could find were fired in both 
rifles for velocity and accuracy (except 
Federal). See Table | for a listing of the 
ammunition tested and the muzzle veloc- 
ity listed in the factory literature. 
Winchester solids and hollow points 
were available in quantity at a local gun 
show at less than $5.00 a box. The CCI 
ammunition was almost as easy to come 
by while the Federal seemed pretty 
scarce in my area. The RWS ammo was 
far and away the most expensive, being 
about twice the price of any of the U.S. 
made cartridges. Its ammo was also 
rather hard to find, especially the hollow 
point variety. I happened into a dozen 
boxes or so of the FMJ cartridges in a 
local gun store and negotiated a fairly 
reasonable price, but I had to order the 
HP’s from a retail source and they really 
cost the earth. An interesting note in the 
RWS catalog states that it’s WMR car- 
tridges are “for use in .22 Magnum rifles 
only.” On the face of it, you’d think that 
would be obvious. However, does that 
mean they don’t want folks using it in 


handguns and if not, why not? 


The Rifles (Table 2) 

The Anschutz rifle was very nice, 
especially the trigger which was virtually 
the same as on their middle range match 
rifle. It made shooting lots of groups easy 
and fun. However, the rifle had a very 
tight chamber and it took an inordinate 
amount of force to close the bolt on 
Winchester ammo. Other brands fed easi- 
ly from the four round magazine, but the 
rifle itself and extra magazines were very 
expensive (and I like having a few extra 
magazines for my guns). On the other 
hand, the Ruger was much more reason- 
ably priced and came with a set of the 
fine Ruger scope rings. Extra magazines 
were inexpensive and readily available. 
Cartridges fed very smoothly from the 
rotary magazine and the rifle was light 
and handy. It’s worst feature was the 
very stiff trigger. I couldn’t measure the 
weight of the pull because my gauge 
didn’t go that high but it was heavy 
enough to cause a sore trigger finger after 
shooting for an hour or so. If Anschutz 
can put a decent trigger on a rifle like 
this, Ruger could, too. 
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The Chronograph Data (Table 3) 

All chronograph data were obtained on 
the same day using an Oehler Model 33 
chronograph. The start screen was placed 
ten feet in front of the muzzle of the rifle. 
Each shot was recorded, and the average 
velocity and extreme spread were calcu- 
lated. 

The values published by the ammuni- 
tion makers are reasonably close to those 
obtained here, with the notable exception 
of Federal. The Federal 50gr. ammo test- 
ed here at 100fps less than the factory 
specification in a rifle with the same 
length barrel. The CCI+V produced the 
highest velocity in both rifles followed 
by the RWS hollow point. The German 
made RWS ammunition consistently pro- 
duced velocities higher than reported in 
their catalog. 

The longer barrel of the Anschutz rifle 
always gave a higher average velocity 
than the Ruger, but usually not by much. 
As an experiment several of the ammo 
types were chronographed from a 
revolver with a 6.5 inch barrel. Velocity 
loss in the handgun was quite large, in 
the range of 600-700 feet per second less 
than in the rifles. The 22WMR cartridge 
offers significant velocity advantages 
over the standard .22 Long Rifle in a 
good rifle. The ammunition manufactur- 
ers report relatively accurate velocity fig- 
ures in their catalogs (except for 
Federal). So you can probably trust the 
information presented therein for trajec- 
tory and energy as well. 

The 22WMR should be good for small 
game hunting (woodchucks or smaller) 
and plinking. When considered as a “dis- 
posable” alternative to centerfire ammu- 
nition, the high cost of the stuff is more 
easily accepted. One disadvantage that 
presents itself immediately when you 
shoot it in a handgun (especially a short 
barrelled one) is the muzzle blast. It 
seems more objectionable than even 
some of the centerfire magnum calibers. 
For a real thrill, try shooting one of the 
little mini-revolvers chambered for this 
cartridge. It gives a whole new meaning 
to the term “muzzle blast”! 


Accuracy Testing (Table 4) 

During the course of this work, the 
Ruger was modified twice in attempts to 
improve it’s performance. The rifle was 
first fired as it came from the box with 
only the addition of the Leupold 6.5x20 
target scope. After firing groups with all 
ammunition types, the barrel channel in 
the stock was relieved to give a “free 
floating” condition to the barrel. This 
was not easy to do because there was 


Continued on next page 
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Manufacturer 


Federal (FedHP) 
RWS (RWSFM5J) 
RWS (RWSHP) 
Winchester 
(WinFMJ) 
Winchester 
(WinHP) 

CCI (CCIFMJ) 
CCI (CCIHP) 
CCI+V (CCI+V) 


TABLE 1 
Ammunition Tested 


Bullet Bullet 
Weight Type 


Factory Listed 
Muzzle Velocity 


50gr HP 
40gr FMJ 
40gr HP 
40gr FMJ 


1650 fps 
2020 fps 
2020 fps 
1910 fps 
40gr HP 1910 fps 
40gr 

40gr HP 
30gr HP 


1910 fps 
1910 fps 
2200 fps 


HP = hollow point (jacketed) FMJ = full metal jacket 


TABLE 2 


Specifications of the Rifles Tested 


Factory 
Test Barrel 


24 inch 

(unlisted) 
(unlisted) 
(unlisted) 


(unlisted) 
20 inch 


20 inch 
20 inch 


(both were bolt actions with wood stocks and detachable magazines) 


weight 

barrel length 
magazine capacity 
sights as tested 


Ruger 77/22Mag 

6 pounds 

20 inches 

nine 

Leupold 6.5x20 Target 
(always set at 20X) 


TABLE 3 


Velocity of the Ammunition Tested 


Ruger 
Average E.S; 


FedHP 
RWSFMJ 
RWSHP 
WinFMJ 
WinHP 
CCIFMJ 
CCIHP 
CCI+V 


1504 
2059 
2090 
1901 
1894 
1866 
1874 
2182 


(feet per second) 


Anshutz 
Average 


78 1543 
110 2062 
93 2125 
106 1936 
58 1927 
42 1879 
99 1884 
99 2199 


Anschutz 1522DC 
7 1/4 pounds 

24 inches 

four 

Leupold BR 24X 


SOME EXPERIMENTS 
WITH THE .22 MAGNUM 


Continued 


quite a lot of upward pressure on the bar- 
rel as it came from the factory. The stock 
was sealed against moisture after 
free-floating the barrel and the rifle fired 
again for accuracy. After a number of 
groups had been fired, the rifle’s action 
was epoxy bedded with Devcon alu- 
minum. The rifle was then refired for 
accuracy. Unfortunately, none of this 
seemed to make any significant differ- 
ence. When the groups were measured 
and statistical analysis performed on the 
data, it was found that there was no real 
improvement in the Ruger’s grouping 
ability. In fact, free floating the barrel 
without bedding the action seemed to 
decrease the accuracy of the little rifle 
slightly and epoxy bedding merely 
brought it back to about the same as it 
came from the factory. There may have 
been a measurable improvement with the 
RWS ammunition, but more shooting 
would have to be done to prove this. 
Discouraging. 

The Anschutz seemed slightly the 
more accurate of the two rifles which I 
believe was a result of several factors. 
First, the Anschutz can be assumed to be 
inherently more accurate due to the com- 
pany’s expertise in building rifles cham- 
bered for the .22 Long Rifle cartridge. 
Second, shooting good groups with the 


Anschutz was easier than with the Ruger 
because it’s trigger was far lighter than 
that of the Ruger and it sat in the sand- 
bags a little better due to it’s greater 
weight. Groups were shot at 50 yards to 
minimize the wind problems that go with 
trying to shoot any low powered (rela- 
tively speaking) cartridges at 100 yards. 
All shots were fed from the magazines of 
the rifles. At least three groups of five 
shots each were fired with each ammuni- 
tion, each rifle and each gunsmithing 
variation of the Ruger. Additionally, both 
rifles were fired on each day that testing 
took place. 

The more I do this kind of thing, the 
more I find that it is almost impossible to 
cover all the bases when testing. 
Invariably, when one goes to write about 
something, one discovers that one forgot 
about some important aspect of the pro- 
ject and it is too late to do anything about 
it. In this case, I didn’t keep track of 
ammunition lot numbers carefully and 
this resulted in some confusion about 
group sizes. 

Total number of groups fired was 68 
for the Ruger and 38 for the Anschutz. 
Total number of rounds fired was 530. 
The Federal ammo was not tested after 
the initial firing because I couldn’t find 
any more of it. Anyway, who wants to 
shoot a 50 grain load in a .22 Magnum? 
Results of Statistical Analysis of Group 
Data 

The data from all three trials were sub- 
jected to Analysis of Variance testing, 
better known as “ANOVA”. This is a test 


TABLE 4 


for differences in treatment groups which 
is widely used in examining the results of 
clinical trials in the pharmaceutical 
industry and what it tells you is that there 
is a some probability (called confidence 
level) that the result you obtained is real 
and not just an accident. The results of an 
ANOVA test are dependent upon the 
number of shots in a group, the number 
of groups fired and the variation in the 
group sizes. A confidence level of 95% is 
normally used and that is what I used 
here. In plain words, if this test shows 
that something is different from some- 
thing else (load or cartridge or rifle) then 
there is only one chance in 20 that it is 
due to random variation. 

In the first trial (unaltered Ruger rifle 
only), no ammunition tested produced 
groups that were significantly different 
from any other type. In other words, they 
were all the same. In the second trial, 
RWSFMS3J and WinFMSJ were significant- 
ly WORSE than any other ammo tested 
in the Ruger. In the Anschutz all were the 
same. In the third trial with the Ruger 
(after action bedding) none of the ammu- 
nition types were different from each 
other. However, with the Anschutz 
CCI+V was significantly WORSE than 
all of the other types tested. (This type 
was not tested in the second trial because 
I ran out of what I had on hand while 
testing the Ruger.) The two types of 
Winchester ammo were not tested in the 
Anschutz in the third trial because of dif- 
ficulty in chambering it in this rifle. The 
larger average group size with the 


Table of Groups Fired (measured in inches) 
Third 
Ruger, 


epoxy 
bedded 


Second 
Anschutz, 
factory 


Second 
Ruger, 
barrel 
floated 


Third Average 

Anschutz, Across 

factory all 
Rifles 


CCI+V 
CCIHP 
CCIFMJ 
FedHP 
RWSHP 
RWSFMJ 
WinHP 
WinFMJ 


1.01 
1.07 
1.22 
1.06 
L.27 
Lov 
0.86 
0.97 


1.13 
1.10 
0.82 
(n.t.) 
0.77 
1.53 
1.07 
1.83 


0.95 
112 
0.98 
(n.t.) 
0.73 
1.12 
0.93 
1.13 


2.06 
0.92 
0.82 
(n.t.) 
0.62 
1.05 
(n.t.) 
(n.t.) 


1.29 
0.97 
0.95 
0.83 
1.24 
0.93 
1.32 


(n.t.) 
0.65 
0.79 
(n.t.) 
0.74 
0.95 
0.87 
1.34 


(average of at least three, 5 shot groups at 50 yards from sandbag rest) 
n.t. = not tested 


Average Across all Types of Ammo 
1.13 1.18 
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Anschutz in the third trial is entirely due 
to the CCI+V ammunition. Without the 
CCI+V, the average group size with all 
ammunition tested would have been easi- 
ly under one inch (0.85). That being the 
case, the Anschutz is seen to be slightly 
more accurate than the Ruger. Whether 
that small difference in accuracy is 
enough to justify the much higher cost of 
the Anschutz is up to the individual. If 
Ruger would put a decent trigger in this 
rifle, there wouldn’t be any doubt in my 
mind. The Ruger would be it. 


Ammunition Lot Numbers 

There was some mixup with ammuni- 
tion lot numbers while I was working my 
way through this stuff. It was necessary 
to use different lots of a particular brand 
and type because of limited supplies 
(except for Winchester and RWS). Based 
on my experience with quality .22 long 
rifle ammunition, I did not expect large 
disparities between production lot num- 
bers. However, I saw a very large varia- 
tion in accuracy at 50 yards between dif- 
ferent lots of CCI+V hollow points. The 
first lots tried were reasonably accurate 
as seen in the table above, but when 
another lot was tried the shots would not 
stay on the target with either rifle. Since 
the accuracy testing was done over sever- 
al different days, I didn’t realize until 
afterward that one particular lot of 
CCI+V hollow points was responsible for 
the poor results. I would like to think that 
this variation in CCI’s 22WMR ammuni- 
tion was a fluke but it didn’t add to my 
faith in the manufacturer’s quality con- 
trol processes. 


“The Bottom Line” 

I found the results from these tests 
rather discouraging. After all that shoot- 
ing and all the work on the Ruger, noth- 
ing seemed to make much difference. 
There was not one type of ammunition 
that really stood out as better than any of 
the others. The RWS hollow points 
seemed to deliver the best groups most of 
the time but they were hideously expen- 
sive and hard to find as well. The floating 
of the barrel and subsequent action bed- 
ding of the Ruger had no dramatic effect. 
One can say in general that the Anschutz 
was slightly more accurate than the 
Ruger and that the RWS ammo was usu- 
ally the best one tried and that the bed- 
ding and barrel free-floating increased 
the accuracy of the Ruger slightly. But 
there is nothing here to really get excited 
about. I did find it interesting that the 
Winchester hollow point ammo was fre- 
quently among the most accurate, espe- 
cially in the Ruger. In gathering ammuni- 
tion for this testing, the Winchester was 
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usually the least expensive and the most 
readily available. Of course, similar test- 
ing might come out quite differently if 
large variations exist with different lots 
of the Winchester ammo. 

The bottom line here is if you want 
velocity and convenience, shoot the .22 


MATERIAL: 

Aircraft Quality Aluminum 

Also, Fine Grain Cast Iron 
WEIGHT: 

10 to 12 pounds 
FINISH: 

Imron clear, 3 coats 
FEATURES: 
e Rack and Pinion on primary rise 


e Fourth | 


OPTIONS: 
¢ Rifle Stop 

¢ Deluxe Top With Stop _— Plus S/H 
e Bag Available 

e New, Windage Top Available 


BALD EAGLE 
FRONT REST 


BALD EAGLE PRECISION MACHINE COMPANY 
101-A Allison St. * Lock Haven, PA 17745 
Tel (717) 748-6772 * Fax (717) 748-4443 


WMR. If you want accuracy along with 
velocity, go for something like the .22 
Hornet. If you are an accuracy oriented 
person (and if you aren’t, why are you 
reading this magazine?), you'll be better 
off. 


AMERICAN MADE 


27 


“BILL WEBB’S BARREL MAKING MACHINE” VIDEO 


You may be familiar with Guy Lautard 
and his Machinist’s Bedside Reader 
series in which he shows useful tools and 
shop techniques. Now, Guy presents the 
tinkerer or technically minded person 
with a unique look at an easily built bar- 
rel making machine in a three hour video. 
The machine drills, reams, and cut-rifles 
(as opposed to button rifling) barrels 
from solid steel bars. If you are familiar 
with fabricating and machining, the video 
and written supplement helps you make 
match grade barrels. Let’s see what the 
package gives us. 

Bill Webb designed and built the 
machine. In a letter to Guy, Bill 
described the general guidelines for using 
the machine and suggested several 
improvements. Guy expanded on the let- 
ter, and printed it as a 31 page supple- 
ment that accompanies the two video 
tapes. You may want to punch the writ- 
ten supplement for a three ring binder so 
the pages stay orderly and neat. 

While the supplement and the video 
present the material in about the same 
order, I suggest you read the supplement 
first, since it’s very easy to miss some- 
thing in any video. They first describe 
the machine’s construction and then go 


Barrel Blank 


Manual Move Handle for Rifting 


Channet Iron Bed 
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through the drilling, reaming, and rifling 
operations. Comments about tooling are 
added when needed. With practice, you 
can make high quality, match grade bar- 
rels using the techniques presented, but 
the process requires too much time for 
commercial production. However, if you 
want to make barrels commercially, you 
can certainly learn the basics with Bill 
Webb’s machine. 

A sketch of the machine and its layout 
begins the written supplement, and the 
video’s first hour details these parts. The 
machine’s design is easily modified for 
the materials you have. So, actual engi- 
neering drawings are not provided, but 
the sketches and video give enough infor- 
mation to build your own machine. Bill 
uses a wood bench as a base, structural 
channel for the bed, two pieces of ground 
shafting for the ways, and self-aligning 
bearings for the spindle. A hydraulic 
system delivers high pressure oil for deep 
hole drilling and reaming, and a gear 
drive unit feeds the drill and reamer. 
When rifling, a gear mechanism rotates 
the rifling head at the desired pitch. All 
in all, a pretty simple machine for what it 
does. The schematic drawing below 
shows the general layout of the machine. 


Headstock 


Bushing Guide 


Support 


——Moving Carriage 


/ Rounec Ways 


The supplement then discusses suitable 
steels for making barrels, which is not as 
simple as you might think. The steel 
must be metallurgically correct, free from 
inclusions, heat treated, and stress 
relieved properly. Steel even slightly out 
of specification can burst under the 
60,000 psi generated in a barrel. 

The steel blank must be prepared in a 
regular engine lathe. Both ends are faced 
and the mill finish turned off for about 3" 
from the ends. The square faces insure 
the drill starts straight down the bore, and 
are an important element in containing 
the high pressure oil. The video covers 
the latter subjects in detail. After chuck- 
ing in the rifling machine, the bar and 
spindle axes must coincide. To achieve 
this, two dial indicators are used, one at 
each end of the bar. The turned bar ends, 
which are concentric with the bar axis, 
offer smooth surfaces for the indicator 
points. 

Since drilling removes most of the 
metal, Bill and Guy explain the tooling 
and setup needed to drill this long hole 
successfully. The special deep hole drills 
for rifle barrels do not look or function 
anything like normal twist drills. They 
have a single cutting edge, a long straight 
flute, and a hole the entire length of the 
drill. High pressure oil travels down the 
hole to the cutting edge which it cools 
and lubricates and returns up the flute 
carrying chips. This high pressure oil 
system contributes significantly to a 
straight hole. Bill mentions that the far 
end of the barrel typically has less than 
0.010" runout when the drilling operation 
goes as planned. With practice, drilling a 
28" barrel blank takes about an hour. 

A deep hole drill does not produce the 
smooth surface a match barrel needs, so 
the bore must be reamed. By pulling the 
reamer through the bore, the reamer fol- 
lows the hole better, and the chips clear 
easier than if it were pushed through. 
Bill explains how to make a pull tube and 
solder the reamer in it. Two reaming 
passes are needed, a rough and a finish. 
Since the reamer feeds faster than the 
drill and removes much less metal, both 
reaming operations take less time than 
drilling. 

Cutting rifle grooves always fascinates 
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new gunsmiths because those spirals are 
machined in a clever way unique to bar- 
rel making. Actually cutting them is 
much simpler than you might think, and 
much easier than drilling. Bill’s machine 
uses a gear arrangement to rotate the cut- 
ter head as it moves through the barrel. 
The cutter is manually raised during the 
cutting stroke and retracted on the return. 
The written supplement and the video go 
into great detail explaining these two 
subjects. Cutting the grooves requires 
surprisingly little force, all you do is turn 
a crank by hand. You may spend several 
hours rifling. 

After showing these things, they use 
lead balls, special homemade gages, and 
air gages to measure the bore and groove 
diameters. Bill discovered that shot out 
barrels have a constriction at the end of 
the chamber throat. Many shooters mis- 
takenly believe a shot out barrel has an 
enlarged throat. We’ll probably hear 
more about this in the future. I found this 
an interesting part of the video. 

A short plug for Guy’s books and a 
visit with Conrad Grims concludes the 
video. Conrad shows several custom 
made single shot rifle reproductions he 
machined from solid bars. While this has 
no connection with barrel making, I think 
anyone will appreciate the fine crafts- 
manship Conrad displays. 

This video and written supplement are 
more than reasonably priced. Bill shows 
in three hours what took him 15 years to 
learn. Even if you will not make your 
own barrels, the information is interest- 
ing and presented in an enjoyable way. 
Available for $89.95 U.S. dollars from 
Guy Lautard, 2570 Rosebery Ave, West 
Vancouver, B.C., CANADA V7V 229. 

James B. Higley 
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SHARPS 


by 


Tom Schiffer 


Some years ago now, the writer made a 
decision to build a rifle on a Sharps 
action. Many of you have faced, or now 
face, a similar decision. The writer 
wished to do some Black Powder 
Cartridge Rifle (BPCR) silhouette shoot- 
ing. The reader may be interested in the 
results of having made that decision. 
Then, as now, there were several games 
to play with a BPCR. Not all of them had 
or have to do with silhouettes. 

The NRA had one set of rules; the 
Buffler Runners in Virginia City, 
Montana had another. The Midwest 
Regulators at Friendship, Indiana had yet 
another. While all three had differences, 
there was a common thread that ran 
through them. An original Remington 
Rolling Block, An original Maynard, an 
original Ballard, an original Springfield 
and an original Sharps *68 or 74 were all 
possibilities and were all acceptable to all 
three groups. 

The high wall Winchester was not 
acceptable at Virginia City, but was by 
the other two. The Borchardt was accept- 
able at Virginia City and by the Midwest 
Regulators, but not by the NRA. The 44” 
Stevens was then not acceptable by any 
but the Midwest Regulators; the NRA 
now accepts it too. The °75 Sharps was 
out at Virginia City but OK with the oth- 
ers. The Cole, the Redfield and the 
Farrow, the Browning (original) were too 
rare for me to consider. Confusing? You 
bet! 

Of the actions listed, the Sharps, 
Remington Rolling Block, Ballard, and 
Trapdoor Springfield were all available 
to the writer at the time. 

The two earliest, and basic, decisions 
to be made were what caliber to use and 
what action to base it on. This article will 
explore the selection of the action to use, 
and the results of the decision. 

The caliber settled on was .40, and the 
nominal powder charge was 70 grains. 
This was a reaction to earlier experience 
with the Trapdoor Springfield in its 
native dress, ie .45-70-500. This is not a 
put down for the Model 1873 
Springfield, but rather a reaction to the 
considerable recoil generated by the 500 
grain bullets then tried at distances over 
about 300 yards. 

The Sharps .40-70 bottle neck (BN) 
was chosen. This was a cartridge derived 
from the .40-70 Sharps NB 2/:". While 


the “boiler room” was the same as the 
original Sharps cartridge, the neck was 
shortened to accommodate use of the .45- 
70 2%" cartridge case. This was not the 
same as a later version which featured a 
shortened “boiler room” and the original 
length neck. Both were offerings of Shilo 
Sharps in the late 1980’s. A considerable 
part of the bullet was seated out of the 
case, but that was not a problem. The 
longer neck would have helped, perhaps, 
but I didn’t, and still don’t think so. 

This article, however, is about actions. 
This article is less about the action selec- 
tion process than what was found after 
the decision was made. Indeed an origi- 
nal Sharps model 1868 action had been 
purchased in the mid 1960’s on a trip to 
Washington DC. This was an excuse to 
use it. The decision was more emotional 
than rational. Nostalgia won the day over 
faster lock time and what I then (and yet) 
consider a makeshift firing pin design 
(about which more later). 

The original action actually started life 
as a carbine in the Civil War. They were 
modified after the war to fire a metallic 
cartridge. The cartridge was .50-70 cal- 
iber and those parts in hand were proba- 
bly from Bannerman. Bannerman was a 
famous surplus dealer in the earlier days 
of this century. The original percussion 
hammer nose was reforged, when the 
original conversion was made, into a 
configuration compatible with striking a 
firing pin. It had originally been a percus- 
sion hammer with a cup for striking a 
nipple. However, the rock crushing pro- 
portions of the rest of the hammer were 
retained in the interest of economy. This 
is bad news for those looking for the 
fastest lock time. There is, however, 
more news associated with it. That news 
is both good and bad. More about this 
later. 

A new breech block replaced the per- 
cussion block in the old .50-.70 conver- 
sion. This new breech block featured an 
off set firing pin which always reminded 
the writer of the wisdom tooth out of a 
mule! ...with all the roots broken off but 
the one that strikes the primer. The 
breech block is milled out such that the 
“molar” slides in an angular slot (about 
20% degrees to the axis of the bore) 
allowing the remaining “root” to stick 
through the block where it can address 
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SHARPS 


Continued 


the primer. And address it does! This 
“root” or business end of the firing pin 
emerges from a hole in the breech block 
over 1/8" in diameter. In combination 
with the aforementioned hammer, it will 
set off a primer! 

Over the years several occasional car- 
tridges have been handed me which 
failed to go off in other rifles of the same 
caliber. These other rifles were reproduc- 
tions of the Sharps ’74 and all featured 
the lighter *74 hammer and (probably) 
mainsprings. Whether the misfires were 
due to a hard or thick primer cup, or to 
poorly or thinly distributed priming com- 
pound cannot be certainly known. What 
is certain however is that I cannot 
remember that any of them ever failed to 
ignite promptly when they fell under the 
influence of that ’68 Sharps fire control 
system! 

The big firing pin body (not the pin 
itself) has a cam on the front side. Said 
cam engages an indent in the action. 
After firing, as the breech block slides 
down out of battery, the cam pushes the 
lug back, which pulls the firing pin tip 
back out of the firing pin indent in the 
primer. This eases or eliminates the 
bending moment stress on the pin tip. 
Earlier versions did not have this cam. 
The back of the pin body will buttress up 
solidly to the action mortise to resist 
being blown out in the event of a blown 
primer. 

This old pin configuration may be safe 
enough for use with straight black pow- 
der (this is your decision). However 
smokeless powder loads and duplex 
loads (mostly black powder with a few 
grains of smokeless to make it burn more 
cleanly) are another story. While the 
writer experienced no blown primers 
with rifle primers, pistol primers with 
duplex loads were definitely “new wine 
in old bottles”! We have had no experi- 
ence with straight smokeless loads in this 
rifle. 

The culprit here is the large size of the 
firing pin. It will be seen that if the pres- 
sure stays the same, said pressure will 
push back harder on a larger firing pin 
than a small one. Now if you increase 
that pressure...! 

What did happen when duplex loads 
were used was that the pin was pushed 
back against the hammer and spring with 
enough force to cause the pin to back up 
some. This did not and has not happened 
with straight black loads. The primer cup, 
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Sharps rifle featured in this article. Note that the Lawrence patent pellet primer 
mechanism (originally located on top of the lock plate on the other side of the 
hammer) has been ground off to “make weight”. The pellet primer was there from 
its days as a percussion rifle. 


inflated by the higher pressures generated 
in duplex loads, somewhat like bubble 
gum, followed the pin back a little way 
into the firing pin hole (cratered primer). 
When the breech block was lowered (at 
right angles to the bore axis) the sharp 
edges of the firing pin hole would shave 
off tiny pieces of the bubbled brass of the 
primer cup each time. 

Brass particles packed around the fir- 
ing pin tip might accumulate enough to 
cause ignition problems. The writer expe- 
rienced no such problems when using 
duplex loads. But in those days he kept 
them carefully cleaned out at the end of 
the day’s shooting. Since the writer now 
regards duplex loads as needless in the 
shooting he does, this is now for sure a 
non problem.. 

It needs to be said that no manufacturer 
of reproduction rifles made today (that 
the author knows of) has a firing pin so 
large as that spoken of here. These small- 
er pins introduce concerns of their own, 
namely breakage. But that’s another 
story. There have been thousands of 
shots through the writer’s original °68, 
and no breakage yet! 

The smaller hammers used on the ’74 
Sharps and in many cases lighter main- 
springs, may well be the prime reason 
that the excellent Federal magnum large 
rifle primer is so popular among black 
powder shooters; it is reputed to be more 
sensitive. Whether this is due to a thinner 
or softer cup or a more sensitive pellet 
due to shape, size or anvil design is not 
known to the writer. 


Over the years, many single shot 
shooters have used pistol primers in 
schuetzen shooting. It is to be supposed 
that the primary feature of pistol primers 
is their thinner primer cups. This is 
acceptable in low pressure smokeless or 
black powder loads. However, when pis- 
tol primers were used with duplex loads 
in the °68 Sharps, nearly every primer 
suffered a hole burned in it! No harm was 
done due to the firm buttress provided by 
the standing breech support for the firing 
pin (see above), but it is not a good idea. 
At the very least, pressures cannot be 
uniform for accuracy. 

By now, you are probably as sick of 
reading about primers and firing pins as 
the writer is of writing about it. However 
it is important to this story. 

Moving on to other things, the °68 
Sharps did not have a set trigger. The 
original use of the Sharps °68 was as a 
cavalry carbine. As such, it had no need 
of a set trigger, Indeed, it could be very 
dangerous! Although set triggers are by 
no means necessary, many shooters find 
them highly desirable if not indispens- 
able to silhouette competition; this writer 
included Wolfgang Droege, then major- 
domo of Shilo Sharps agreed to supply a 
set if the writer would fit them. 

The ’74 Sharps was the next generation 
from the °68 Sharps and as such they 
shared many common features, no doubt 
to use up left over parts and tooling. The 
lower tang or trigger bar was the same 
size on both models but the stock mortise 
had to be cut out to clear the added 
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mechanism of the set trigger. Since the 
original carbine buttstock was used, this 
was necessary. 

Sharps set triggers are perhaps not as 
good as the Ballard, but this set, made by 
Shilo, are about as good as need 
demands. They are better than the double 
set Winchesters that have come the 
writer’s way and certainly better than the 
Remington’s. The writer was not inclined 
to tune them in any way. 

Together with this carbine buttstock 
and the heavier octagon barrel, the result- 
ing rifle looked not unlike the Quigley 
Down Under rifle with the earlier, fatter, 
hammer and engraving. Indeed, Wolf 
was making the rifles for the movie at 
about the time mine was in his shop to be 
rebarreled. 

As mentioned, the .40-70 BN 2.1 was 
selected. Dies from the RCBS custom 
shop formed the .45-70 cases into the 
new configuration in one easy pass if 
adequate lube was present. A mold had 
been ordered from Dave Farmer of Hoch 
molds. This was a 375 grain two cavity 
mold of a typical Pope or Schoyen style. 
It tapers from .4105 to a bore ride at the 
nose, fitting the throat closely. Using a 
duplex load of about 7 grains of R7 under 
52 grains of ffg GOI powder and the case 
topped off with GREX as a filler, this rig 
shot well from the first day. 

In doing missionary work with new 
shooters, with its Shilo barrel, this rifle 
sold several rifles for that firm. It would 
be nice to say that it was constantly in the 
winner’s lists... but pilot error being what 
it is...We did, however, sneak up on a 
few prizes that were not too closely 
watched! Not the least of which were the 
free Buffalo hunt at Virginia City and the 
match for a Shilo Sharps as the prize! In 
both cases it took second place. Second 
place! 

In the case of the free buffalo hunt, it 
won the shoot off. But the shoot off was 
to settle a tie for second place ($50 and 
other prizes). In the case of the shoot off 
for the Shilo Sharps as prize, the shot 
went truly and honestly where it should. 
However the intrepid pilot had failed to 
notice a lull in the wind! 

It did take the aggregate at the 
Midwest Regulators shoot and other first 
places here and there. But one memo- 
table day it just quit shooting well. Was 
it the slight corrosion which formed 
under the plastic fouling in the barrel? 
Was it the fact that we were now shoot- 
ing straight black powder loads? After 
messing with it for a season, it was 
relined to .40-65. It now shoots better 
than ever if we could only get the pilot to 
consistently do his part! 
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Let me tell you the things most notice- 
able about this Sharps action. First, lets 
consider looks. The Sharps certainly is 
not graceful but it does have an authorita- 
tive look about it. This is common to the 
°74 Sharps. However the heavier hammer 
and Lawrence pellet primer magazine on 
the ’68 Model (both throwbacks to its 
percussion days) make this even more 
pronounced. 

The Sharps does not have the refined 
looks of a Ballard or sporting Remington 
Rolling Block. Neither does a Mack 
Truck look as sleek as an Auburn 
Boattailed Speedster or an Alfa Romeo 
6C 1750 (stay out of this, Brennan!) but 
somehow verily even a dolt will know 
that the Mack will come away with its 
share of the road! While the Mack truck 
simile may be doing it a bit too brown, 
you get the point! 

Less subjective is the reliability of the 
rifle. It is easy to see why it was called 
Old Reliable. No parts have been 
replaced except the barrel, and that after 
hard campaigning. An exception to this is 
the lockplate. After the relining, we ac- 
quired another original lockplate and 
ground off 
the now useless Lawrence pellet primer 
mechanism in order to make weight in 
the NRA matches. It now weighs less 
than the NRA’s 12# 2 oz. limit! But not 
by much! This replacement was due to 
meeting game rules, not part failure. 

The ergonomics of the action are good. 


bi 


Functioning is instinctive to this user 
and, like the highwall Winchester, there 
is a groove through the rear action wall to 
accommodate cleaning and loading of the 
cartridge. It is this wall that forms the 
solid buttress for breecblock support. 
However, unlike the highwall, the Sharps 
groove is wide enough to accommodate a 
fat thumb to seat the cartridge all the way 
into the chamber. In both the Highwall 
and the Sharps actions, seating the car- 
tridge nearly all the way into the chamber 
is necessary before closing the breech. 
The wider groove in the rear wall is a 
clear advantage for most Sharps users 
over the Winchester. 

The writer selected the Sharps in spite 
of its slow lock time. Although the ’74 
Sharps has a lighter hammer than the ’68, 
it still remains, in this writer’s opinion, in 
about the same class as the Winchester 
highwall...slow! So what? To a shooter 
who cut his competitive offhand teeth on 
a flintlock, this is not too meaningful. 

My shooting partner Joe Megerle, 
(with expert spotting and coaching of 
course...cough, cough) was the high scor- 
ing offhand shooter at the NRA black 
powder silhouette nationals at Raton in 
1995. Joe used a Shilo Sharps in .40-65. 
He was in competition with several rifles 
having significantly faster lock time; 
namely the Ballard. 

Yes, lock time can make a difference. 
But if you think fast lock time will com- 
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This classy-looking Ballard Target rifle was also made in the 1870’s. This one hap- 
pens to be converted to .22 LR from center fire. The stop located under the ham- 
mer spur is a stop, placed there by a gunsmith years ago when he shortened the 
hammer fall. Other than featuring a pistol grip frame, this is essentially the same 


action as the Pacific w/different lever. 
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pensate for flinching, lack of training, 
muscle tone, close holding and superb 
trigger control (not to mention highly 
expert and skilled spotting and coaching, 
cough, cough!), dream on! The US mili- 
tary has been searching for an individual 
small arm which will compensate for 
lack of training for over 200 years with- 
out success. 

The Sharps action certainly weighs 
more than many other actions. This is an 
undeniable advantage where rifles must 
weigh less than ten pounds and have long 
barrels. In the writer’s opinion, where the 
weight limit is 12# 2 oz., or greater, this 
is not a problem (within the weight dif- 
ferentials of the actions cited here). The 
balance of the writer’s rifle seems fine 
for both offhand work and off the sticks. 

The Sharps barrel tennon is the largest 
that the writer knows of. Certainly large 
enough to accommodate any cartridge a 
BPCR shooter could want. 

The Sharps does suffer, as do most of 
its competitors, from the lack of having 
an ejector. This is not a factor in most 
BPCR competitions. However you will 
be eaten alive by Trapdoor Springfields 
in any competition requiring rapidity of 
fire! 

Some of the older writers opined that 
the Borchardt was a superior action to the 
Springfield; that politics kept the 
Borchardt out. Certainly the Borchardt 
was a fine action, but it was slower to 
reload by far. The Springfield is champ 
here, hands down! However, speed of 
reloading is not a factor in most BPCR 
situations; certainly not in NRA competi- 
tion. 

The Sharps action is reasonably close 
coupled. Certainly more so than the 
Springfield. As such, you can have more 
barrel length in the same overall length 
rifle with the Sharps over the Springfield. 
This is another hot stove league argu- 
ment...certainly true, but so what? 

While subjective, the writer feels that 
he would do better offhand work if there 
was a pistol grip to aid in pulling the rifle 
back into the shoulder. In long strings 
(ten shots are getting to seem like long 
strings) particularly when the right hand 
is hot and sweaty (ever been in Raton in 
August?), that straight carbine grip can 
be a bit frustrating. Of course the ’74 
Sharps was and is offered in pistol grip 
configuration. 

The original carbine buttstock fits the 
writer reasonably well, however the 
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This Ballard Pacific Model 40-63 rifle action was used in the 1870’s. Note the busi- 
ness-like look of it. The hammer, much smaller than the Sharps, gives much 
faster lock time. 


Ballard Pacific stock fits much better; 
particularly in offhand position. The 
Ballard Pacific has another advantage. 
The Pacific lever forms a natural pistol 
grip. The Sharps lever can be modified 
and/or a cast iron or wooden pistol grip 
added. Either modification would put the 
writer’s rifle over the 12# 2oz. limit. 

The Sharps does have a nice long rear 
top tang on which to mount a long range 
rear sight. This is certainly another area 
in which the Sharps is superior to the 
Springfield. Most Springfield rear sights 
are mounted on the stock wood. But 
again, so what? 

The writer would prefer to mount on 
the top tang, but has mounted sights suc- 
cessfully on the stock wood of both muz- 
zle loaders and the Trapdoor Springfield. 
Most, if not all, of the late Creedmoor 
rifles as put out by all of the famous 
makers were fitted with butt mounted 
rear sights to accommodate most back 
positions. It is with these wood mounted 
rear sights that the most impressive 
records were set. 

As far as strength is concerned, the 
Sharps appears to be a brute. There have 
been opinions in print that they are not as 
strong as they appear. That’s certainly a 
subjective statement. Certainly there are 
well over a thousand Sharps repros 
around. Many of these are hard in com- 
petition and failures have not come to my 
attention. 

The Sharps in one or another of its 
forms is the most popular action in the 


BPCR circuit. It certainly seems safe to 
say they are plenty strong enough to 
withstand normal black powder loads. 
Certainly this action is not idiot proof... 
none of them are! If you do something 
stupid like mix up your black powder 
with smokeless powder, all bets are off! 
In this day of litigation, you will not get 
me to say they are safe. It is your deci- 
sion. These are my experiences with one 
that is well over 100 years old! Make up 
your own mind. 

Quite frankly, the Sharps surprised me. 
It is not, in my opinion, the best action to 
use for BPCR shooting, but it will cer- 
tainly take you to the top in today’s com- 
petition and for years to come. And 
BPCR competition is certainly stiff-and 
getting stiffer. If wishes were easily 
indulged, the writer would have a Ballard 
in the Montana configuration in 40 65 
with “bell and whistle” sights weighing 
just under the 12# 2 oz. limit. 

But even if I should field such a 
Ballard, don’t expect to buy my Sharps. 
You'd be surprised how beautiful an ugly 
rifle can look when it violently spins a 
chicken off its perch at 200 meters and 
bowls a ram over at 500 meters with a 
ring like a church bell on a frosty morn- 
ing! And this with a regularity which 
instills confidence. “Old Reliable” 
indeed! For all beauty, after all, is in the 


eye of the beholder. 
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THE VENERABLE 220 SWIFT 


When I saw a friend’s 4- 
wheel drive in the barnyard, I 
thought my chances for getting 
a shot at “Super Hog” were fin- 
ished for 1973. The owner of 
the Jeep was not only a good 
friend, but a dedicated chuck 
hunter. Apparently, he wanted 
to finish off the season by col- 
lecting the tail of a monstrous 
groundhog that had been the 
target of no less than three 
chuck hunters, myself included, 
for most of the summer. 

As I walked the long lane 
that led to a back pasture field, 
the chilling winds of mid- 
October left no doubt in my 
mind that this would be my last 
chuck hunt of the year. In fact, 
it was possible the wary chuck 
had already settled deep under- 
ground for the winter. When I 
saw my friend walking toward 
me with his rifle slung over his 
shoulder, I figured he had come 
to the same conclusion. 

“If you intend to stay longer 
than a half hour, I'd get a blan- 
ket,” he said with a shivering 
voice. “I don’t want to discour- 
age you, but I’m sure the old 
chuck is underground for the 
rest of the day and possibly the 
winter.” 

‘What makes you think that?” I asked. 

“T got here around one o’clock and dug 
in behind the stake and rider fence. 
While I was still getting into a shooting 
position, the big one climbed on the 
stump that is next to its den. I had a 
steady hold and a good sight picture, but 
the wind was just too much for a 222. I 
thought the bullet connected when the 
chuck seemed to roll off the stump and 
disappeared.” 

“Maybe you did connect,” I cut in. 

“No, it was a miss. An hour or so after 
shooting, I checked it out and found what 
appears to be a fresh bullet hole high in 
the stump. I even cut a long limb from a 
sapling in the fencerow and pushed it deep 
into the hole. It was a clean miss. You’re 
welcome to give it a try, but don’t expect 
miracles and watch out for frostbite.” 

My watch showed it was after three 
o’clock. I would have less than two hours 
of good shooting light. Since this was the 
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Lewis used a 220 Swift in a Ruger #1 heavy barrel topped 
with a Unertl 10X varmint scope to drop this chuck at 291 
steps. Binocular: Swarovski 7X. 


last hunt, I settled in behind the remnants 
of the old stake and rider fence that had 
seen its best days many years back. 
During the summer, chuck shooters had 
used short pieces of rails to build a shoot- 
ing table. I placed my Mauser- action 220 
Swift and 8X Bausch & Lomb binocular 
on the makeshift table and began the bat- 
tle with the wind and cold. 

An hour later, I was still glassing the 
barren pasture field. The only living 
thing that came into my binocular’s field 
of view was a sneaking ring-necked 
pheasant. Since Pennsylvania’s small 
game season would be open in less than a 
month, I made a mental check to visit 
this field in November. It began to appear 
that my friend’s prediction was right; the 
chuck was underground to stay. 

I glassed the stump and surrounding 
area for another half hour, but nothing 
showed, so I decided to leave. To my 
chagrin, the wind was dying and the air 


seemed warmer. Still, time 
was running out. As a final 
gesture, more in contempt that 
good sense, I glassed the dis- 
tant stump that was 391 steps 
from the decaying fence. I 
thought I was seeing things. It 
took a second long look to 
make sure I wasn’t, but there 
was no doubt that a chuck’s 
head was protruding out of a 
hole at the base of the stump. 

The picture was even clear- 
er in the 12X Redfield 3200 
scope, but as I watched, the 
chuck pulled its head almost 
below ground level. I had the 
Swift sighted in 3 1/2 inches 
high at a 100 yards. A ballistic 
chart showed a Sierra 52-grain 
HPBT would have to be sight- 
ed in over 4-inches high at 
100 yards to be dead on at 400 
yards with a Sierra Manual 
suggested load of 38-grains of 
4320 powder behind a 52- 
grain bullet. Book muzzle 
velocity was 3800 fps.. 

The chuck’s head sank 
below ground level and then 
appeared almost instantly. I 
knew I could wait no longer; 
it was now or never. I froze 
the crosswires on the chuck’s 
head and pulled evenly on the 
24-ounce trigger. The distinct thud of a 
bullet hitting floated back.. I wasn’t sure 
if I scored or just put another hole in the 
aged stump. 

When I got to the den, there was no 
sign of the chuck or evidence of a hit. A 
quick glance down the den hole didn’t 
spot anything unusual. While trying to 
find the bullet hole, I spotted tiny glints 
on the base of the stump. Closer exami- 
nation convinced me the bullet had con- 
nected. I pushed the limb my friend cut 
into the hole. The dead chuck was about 
two feet back from the entrance. I 
notched the end of the stick and wound it 
into the chuck’s hide. After a few failed 
attempts, I managed to extract the big 
chuck that pulled my pocket scale to a 
shade over 16 pounds. 

The Winchester 220 Swift first saw the 
light of day commercially around 1935 
when Winchester introduced it in their 
Continued on next page 
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Model 54 bolt action rifle. Several car- 
tridge designers worked on different ver- 
sions of the Swift, but Winchester based 
its commercial version on the 6mm Lee 
Navy necked down to accept a .224 bullet. 
With its blazing speed of over 4000 fps at 
the muzzle with a 45-grain bullet (over 
3800 fps with a 55-grain slug), the Swift 
should have been an instant success. 

This wasn’t the case; it was just the 
opposite. The Swift hadn’t been on the 
market long before it became the victim 
of what might be termed “bad press.” 
There were so many unsubstantiated 
claims about the Swift’s bad behavior, it 
was impossible to prove the ones that 
were true from the ones that weren’t. 
Everything from case consumption, 
scorched throats, burned barrels and 
lousy accuracy was laid at the Swift’s 
door. The end result of all this hysteria 
relegated a fine varmint cartridge to the 
ranks of the unwanted. Winchester dis- 
continued the Swift in 1964 when they 
introduced their 225 which is well under 
the Swift. It took several decades after 
being dropped from production before 
the Swift was exonerated to some extent 
and varmint hunters, especially hand- 
loaders, began discovering the truth 
about the Swift’s accuracy and its poten- 
tial for long range varmint shooting. 

There’s no doubt that the high velocity 
of the Swift caused barrel problems in its 
early days. It was just assumed the 
Swift’s scorching 4000 plus fps was the 
sole reason for all the problems. There 
was some truth in this, but it was not the 
only reason. The barrels of that time peri- 
od were less erosion resistant than barrels 
of today. Factory ammunition for the 
Swift used 48 and 50-grain bullets to 
maintain velocities in the 4000 fps range. 
There didn’t seem to be any serious 
attempt to use heavier bullets with slower 
velocities. A feeling prevailed that the 
Swift was only for maximum velocities. 
It stands to reason that this combination 
(poor quality light weight bullets of that 
era and high velocities) would not pro- 
duce tight groups on a consistent basis. 
However, the Swift had and still has the 
potential to be a top long range, high 
speed varmint cartridge. There’s no ques- 
tion that the 220 Swift was a cartridge 
slightly ahead of its time. 

It must be remembered that the Swift 
came out in an era when many varmint 
shooters were discarding their 22 rimfires 
and 25-20s for the spanking new 22 
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Hornet. The 22 rimfire and 25-20 center- 
fire cartridges offered muzzle velocities 
between 1200 fps and 1800 fps. When 
the 22 Hornet came out with an 
announced muzzle velocity of around 
2500 fps, 22 rimfire and 25-20 varmint 
hunters wasted little time in latching on 
to the new Hornet. It more than doubled 
the velocity of the 22 Long Rifle shell 
and added around 1000 fps to the speed 
of the 25-20. It’s little wonder that the 
Hornet was an instant success. 

It’s probably safe to say that the 22 
Hornet administered the coup de grace on 
the 22 rimfire and 25-20 as varmint car- 
tridges, and there’s no argument that it 
changed the thinking of varmint shooters 
across the nation. With its extra velocity, 
varmint shooters could make precision 
shots at double the range of the rimfires 
and the 25-20. The Hornet must be given 
credit for introducing varmint hunters to 
long range field shooting. 

It has always a mystery to me that the 
Hornet gets credit for being the first high 
velocity varmint cartridge. The Hornet 
came out in the early 1930s, but both the 
22 Savage Hi-Power (1912) and Savage 
250-3000 (1915) had been around for fif- 
teen years or more. Both had higher muz- 
zle velocities. The Hi-Power could 
exceed 3000 fps with a 55-grain .228 cal- 
iber slug, and the Savage could hit 3000 
fps at the muzzle with an 86-grain bullet. 
Neither cartridge created much stir 
among varmint shooters. The Hi-Power 
has long been discontinued, and the 250- 
3000 is now in a moribund stage. 

When Winchester introduced the 220 
Swift in 1935 in their Model 54 bolt 
action rifle, the new entry’s blazing 4140 
fps plus velocities with a 48-grain bullet 
sent a wave of euphoria through the 
varmint hunting ranks. Ammunition bal- 
listic charts showed the 48-grain bullet 
leaving the muzzle at 4140 fps would just 
be under 4-inches high at 100 yards for a 
400-yard sight-in. Even at 250 yards, 
which would be the highest arc of flight 
(maximum ordinate) for a 400 yard sight 
in with the 48-grain slug, was only 6 1/2- 
inches above the sight line. At 450-yards, 
the 48-grain would be close to 5-inches 
below the line of sight and only 1 foot 
low at 500 yards. It didn’t take a mathe- 
matician to figure out that the Swift 
could have a 450 yard plus point blank 
range on a standing woodchuck. 
However, to accomplish this feat, the 48- 
grain slug had to stay on course over the 
long ride of 1350 foot distance, and this 
was literally an impossible task for the 
lightweight bullet unless weather condi- 
tions were absolutely perfect. 

There was no problem getting enough 


powder in the Swift’s case to generate 
4000 fps plus muzzle velocities, but little 
consideration was given to the fact that 
the super hot loads took a toll on the 
chamber’s throat and the barrel itself. 
Also to be accurate at 400 yards meant 
every shot is almost dead center at 100 
yards. In other words, a rifle would have 
to put its shots literally in one hole at a 
100 yards. With some types of modern 
ammo or top quality reloads using 
benchrest bullets, the Swift is accurate 
beyond 350 yards. However, back then, 
factory bullets were not primarily 
designed for accuracy and top quality 
benchrest and varmint bullets such as 
Berger Bullets, Shilen MicroJacketed 
Bullets, or high grade factory bullets such 
as Sierra’s Match King were still years in 
the future. Even up the late 1940s, 
benchrest shooters were winning matches 
with 5-shot 3/4-inch 100 yard groups. 

At this point, I think it’s worth pointing 
out that barrel fouling in that era was not 
completely understood. Shooters of the 
lead bullet era battled lead with a variety 
of abrasives and solvents that no doubt 
removed the lead but also removed bore 
metal to boot. The jacketed bullet intro- 
duced a new type of fouling—" ironed in” 
jacket metal, smoke and powder residue. 
Removing this fouling was a far cry from 
getting the lead out, and that’s not a pun. 

I won’t get too involved in the proper 
procedures used to break in a new barrel, 
nor do I want to dwell on how to keep a 
barrel free from excessive fouling. I think 
it’s worth noting that fouling problems will 
be held to a minimum by taking care of a 
bore from day one. After each practice ses- 
sion, a generous application of a fouling- 
softening solution such as Shooter’s Choice 
should be applied with a loose-fitting patch. 
Shooter’s Choice is a chemical solution 
that attacks fouling but not bore metal. 
After waiting a few minutes for the solution 
to soften the layers of fouling, a brisk 
scrubbing with a tight-fitting brass brush 
followed by several patches pushed just 
one way and then discarded will keep a 
bore free from excessive fouling. In some 
cases, it may be wise to repeat the process. 

A relatively new process called 
Pressure (Fire) Lapping from Neco, Box 
417, Lafayette, California 94549 is a lap- 
ping and polishing process to create a 
barrel capable of smooth, relatively uni- 
form passage of bullets while leaving the 
least possible fouling. This is accom- 
plished by using laboratory grade abra- 
sives (220, 400, 800, and 1200 size grit) 
directly impregnated into the surface of a 
bullet and firing the bullet at reduced 
velocities and pressures. Neco says that 
about 0.0001 (one ten thousandths of an 
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inch) of bore metal will be removed in 
this one-time operation. From that point 
on, use the suggested cleaning procedure. 

I’m pointing this out to show that the 
Swift of yesteryear didn’t have the tough 
barrel metals of today, nor were there 
sophisticated cleaning procedures and 
chemicals to keep the Swift’s barrel from 
severe fouling. Burned throats, fouled 
barrels and poor quality bullets will 
destroy the accuracy in any rifle. 

The Swift case also had a design prob- 
lem. Admittedly, this high-pressure car- 
tridge has a super strong case, being a 
semi-rimmed, thick base type, but it is 
the shoulder angle that possibly detracted 
somewhat from the Swift’s accuracy. Its 
gentle 21-degree shoulder angle is not 
compatible from an accuracy standpoint 
for modern powders which work best in 
sharper-shouldered angles. Also, early 
Swifts had small flash holes around .060 
in diameter. Later, hole size was 
increased to around .080, the same as 
other large rifle cartridges. Some Swift 
buffs claim bullets in the 48/53-grain 
class would be more accurate with a 
slower twist than the one turn in fourteen 
inches that is standard for the Swift. The 
high velocity (4280 fps with 50-grain 
bullet) 22 CHeetah wildcat, introduced in 
1984, has a one turn in sixteen inches. 
Pressure in the Swift may have dropped 
with the slower twist, and it’s possible 
this would have improved accuracy. 

The 220 Swift has gone through sever- 
al “Improved” versions but, strictly from 
a velocity standpoint, nothing significant 
was gained. One version had a 30-degree 


ere ra zu — ames : 


Bob Brahs firing custom 220 Swift built on Remington 40XB 
action, 29 1/8-inch Hart stainless steel barrel, Brown 
Precision Hunter/Benchrest stock pillar bedded, topped with 
Leupold 6.5x20 scope in Millett rings and bases. Factory 
trigger set at 20 ounces. Extremely accurate varmint rig. 
Brahs is firing velocity tests with the OEHLER MODEL 43 
PERSONAL BALLISTIC LABORATORY using Hornady 40- 
grain Varmint Express factory loads. Muzzle velocity was 


4092 FPS 
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shoulder angle after fire-forming. Noted 
wildcatter and cartridge developer, P. O. 
Ackley, says that Improved Swifts such 
as the Ackley, Weatherby Rocket, and 
Kilburn are slightly overbore capacity 
and consequently not exactly efficient. 
He says their only advantage is mechani- 
cal. They extract better and case life is 
longer for the handloader. The standard 
Swift case has a tendency to lengthen 
which requires a close watch on case 
length. Case stretching can lead to case 
separation at the web (where the case 
joins the solid head). 

I ran a series of chamber pressure tests 
on the Swift with the OEHLER M-43 
PERSONAL BALLISTIC LABORATO- 
RY, which is now on the market. The M- 
43 not only gives chamber pressures in 
the shooter’s own rifle, it also gives a 
variety of ballistic data, including instru- 
mental velocity (14 feet in front of muz- 
zle on my setup), true average muzzle 
velocity for group, downrange velocity 
for each shot fired, ballistic coefficient 
for each bullet, time of flight and mea- 
sures extreme spread of group. All pow- 
der charges came from various reloading 
manuals. Rem-ington 9/2 primers were 
used for all tests. 

In a Ruger M-77 Swift a four-shot test 
using a suggested charge of 36.3-grains of 
IMR 4064 behind 
52-grain Sierra 


Spitzer gave a true 
muzzle velocity of 
3524 fps. Average 
chamber pressure 
for five shots read 


out at 570 psi (M-43) or 57,000 pounds per 
square inch. High chamber pressure was 
59,700 psi and low was 52,000 psi. A four- 
shot test using 40-grains of IMR 4350 
behind a 50-grain Sierra produced average 
group pressure of 545 psi (M-43) or 54,500 
psi. Highest instrumental velocity was 3509 
fps. Average group muzzle velocity was 
3489 fps. This group was fired for accuracy 
and had an extreme spread of 0.9-inches. 
Three shots printed a 1/2-inch group. The 
last shot spread the group to just under one 
inch. 

A five-shot group using 40.5 grains of 
H-380 behind a 45-grain Sierra Spire 
Point average 3815 fps at the muzzle and 
had a peak pressure average of 636 
PSI(M-43) (63,600 psi). Extreme group 
spread was | 1/2-inches with four shots 
staying under 3/4-inch. 

In a heavy barrel Swift built on a 
Mauser action, Hornady’s new 40-grain 
Varmint Express 220 Swift shell had an 
average group velocity of 4140 fps at the 
muzzle (high, 4156; low, 4090 fps) with 
an average chamber pressure of 
582PSI(M-43) or 58,200 psi. This same 
rifle fired 40-grains of IMR4350 behind a 
50 grain bullet generating an average 
group muzzle velocity of 3489 at 545 
PSI(M-43) or 54,500 psi. The four shot 


Continued on next page 


IF ACCURACY COUNTS 


COUNT ON 


TIME PRECISION, INC. 


Manufacturer of custom quality actions and rifles 
from 22RF to 416 Rigby. 


For hunting and competition target! 
We sell scope mounts, neck turners, rear rests and more. 


For color brochure send $1.00 to: 
TIME PRECISION, INC. 
640 FEDERAL ROAD 
BROOKFIELD, CT. 06804 
203-775-8343 


Lewis shooting 220 Swift built on Mauser action. Scope is 2- 
inch Unertl Varmint. Harris Bi-Pod rest. Binocular: Steiner 7X 
x 50. Note high cheek piece on stock. Wire under left hand is 
strain gage wire for M-43 PBL. 
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group was fired for accuracy and printed 
out at 0.9 or slightly less than one inch. 
Downrange velocity at 100 yards was 
still a high 3302 fps. 

Dr. Kenneth Oehler, manufacturer of 
the Model 43-PBL warns that chamber 
pressure should never exceed 60,000 psi. 
The load just mentioned exceeded that 
figure in this particular 220 Swift. It 
doesn’t mean it would produce the same 
pressure in another Swift. Book chamber 
pressures are only relative to the rifle the 
load was fired in—not a shooter’s own 
rifles. That’s the unique feature of the M- 
43 PBL. It allows a handloader to check 
chamber pressures with various load 
combinations in individual rifles. The 
charge of 40.5-grains of H-380 behind a 
45-grain bullet might produce 
lower/higher pressures in other Swifts. 
Chambers vary minutely in rifles from 
the same manufacturer that are cham- 
bered for the same cartridge. To be on 
the safe side, I will drop to 39.5 grains of 
H-380 for this load combination. 

The Swift is accurate. A velocity test 
with the new Hornady Varmint Express 
40-grain 220 Swift shell proves my point. 
During a velocity test, a friend fired sev- 
eral 5-shot 1/2 inch or less groups with 
the new 40-grain Hornady Varmint 
Express cartridge. Admittedly, he was 
using a custom 220 Swift built on a 
Remington 40XB action, Hart heavy 
stainless steel barrel fitted into a Brown 
Precision fiberglass pillar bedded 
Hunter/Benchrest stock. Average true 
muzzle velocity for one 5-shot test was 
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with Redfield 2x7X. 


4092 that printed a 1/2-inch group at 100 
yards. This is incredible accuracy for a 
40-grain bullet at over 4000 fps. 

A top 220 Swift varmint load combina- 
tion is 40-grains of H-380 behind a 52- 
grain James Calhoon bullet. The 52-grain 
double hollow 


John Novak firing pressure tests with OEHLER M-43 PBL. 
Note strain gage wire running from rifle to the M-43 on 
bench. Rifle is: M-77 Ruger heavy barrel 220 Swift topped 


have smelled too much gunpowder 
smoke, but after decades of hunting and 
range testing Swifts, I have no qualms in 
saying the old 220 Swift is still king of 
the long range varmint cartridges. ® 


Test: artery 1 
Muzl to Scrl: 10.0 ft | 
Ser] to Scr3: 8.0 ft | 
Scr@ to Scr6: -N/A- ft | 
Muzl to Trgt: 311.5 ft { 
Target Size: 62.5 in | 
Temperature: 40 Deg Ff | 
| 
| 
| 
| 
| 
| 


point (with cavity 
in soft lead core) 
RBT (rebated boat 
tail) Calhoon bul- 


Humidity: 0 % 


let has a extremely Altitude: 0 ft 
. . , Baro Press: 29.92 in Hg 
thin jacket that is Wind Speed: 0 MPH 


Wind Dir: 12:00 O’clk 
Date 06-06-96 Time 09:30 


especially 


Gun Name: Ruger | 
Mfg/Model: M-77 HB | 
Caliber: 220 Swift | 
Serial #: | 
Bore Dia: 0.224 in | 
Barrel Length: 26.0 in | 
Sight Height: 1.5 in | 
Gage Factor: 2.095 | Lot Numbers 
Outside Dia: 1.250 in | 
Inside Dia: 0.430 in | 
Maximum PSI; 60000 | 
Offset PSI: 7000 =| 
TESTINFO. OAT | 


Load Name: 220 Swift 
Bullet Mfg: Sierra 
Bullet Wot: 50.0 Gr 

Style: Spire Pt 

G1 BC: 0.287 

Powder: IMR4350 
Powder Wot: 40.0 Gr 


«30 = 
ewer 


Primer: Rem 9 1/2 
Brass: Assort 
Load OAL: 2.644 tn 
Note: 


designed for 
varmint hunting. SHOT OATA 
Field tests proved 298 ft TARGET — --EST PRESSURE 
‘ RND VELI3) PREF TOF2T VEL-T BC HORZ VERT PEAK AREA RISE 
the 52-grain Cal- Ty Sgerat © 40: ssosiai -aoee” (biaek'./-AVa eauvs, (S65 Lcaage. 60 
2 3451 10 91526 3061 0.287) -1.5 3.5 530 337 195 
hoon Dbl HP RBT 3 3509 11 90128 «63305 «(0.261 -0.9 4.2 568 349 187 
bullet to be potent 4 345) 1391566 3059 0.286 «-1.4 «3.9 525330197 
and that’s not an 
exaggeration. True summary 
muzzle velocity 298 Ft TARGET -- —EST PRESSURE— 
> VELI3) «PRE = TOF2T VEL-T BC HORZ VERT PEAK AREA RISE 
runs just under AV (3471 17 91008 «3079 0.287 -1.3 3.9 = S45 341192 
. so 27 ’ 681 22 = «0.005 0.3 0.3 21 8 4 
3600 fps with HI 3809 13491866 «3105 (0.294 0.9 «4.2 = 568349197 
LO 3451 10 90128 3059 0.281 -1.5 3.8 $25 330 187 
14, 4 .0) le le 4 1 
chamber pressures eS 58 3 38 6 0.013 0.6 0.6 3 19 9 
. . RAD SO: 0.4 
staying in the GROUP: 90.9 
53,000 psi class. 
.5 Inch Gr: 
James Calhoon, STANDARD ATMOSPHERE BALLISTICS nie Lg 
Shambo Rte, Box Zero Rng: 100 Vards 
MuZ INST 100-200 300, «400-50. 
304,Harve, MT BULLET PATH -1.50 -1.36 0.35 0.0 -2,1. -8.6 -20.9 -40.6 
59501 10 MPH WIND 0,00 0.00 0.21 0.87 3.63 8.60 16,17 26.87 
i 4 VELOCITY 3489 347) 3302 3123 2787 2475 2184 1913 
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bullets traveling 
over 3800 fps that 


Comment: 


POWER FACTOR 174.4 173.5 165.1 


156.2 139.4 123.8 109.2 95.7 


print 1/2-inch or 
less groups at 100- 


yards prove 
beyond a shadow 
of a doubt a 


varmint hunter can 
have both speed 
and accuracy. 
Some may think I 


Printout from M-43 Oehler PHBL on a 220 Swift load of 40- 
grains IMR4350 972 Remington primer, 50-grain Sierra bullet. 
Summary column shows peak chamber pressure of 
545PSI(M-43) or 54,500 psi. Average in instrumental velocity 
at 14 feet was 3471 - average true muzzle velocity for group 
was 3489 fps. Group size 0.9. A 220 Swift sighted in dead on 
(see Standard Atmosphere Ballistic Column) at 100 yards is 
only 8.6-inches low at 300. 
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SMALL CARTRIDGE STUFF 


Dear Dave, 

We appreciate the article by Jack Rush 
in the September ’95 issue on the .22/32 
ACP cartridge and rifle. It gave us a clue, 
just at the right time, in making a starting 
choice for powder and charge weight in 
my son Paul’s .17 caliber wildcat. 

I had an old Sako single shot action 
which used to be part of a 222 Rem 
Magnum and also a 20 inch piece of .17 
caliber, 8 groove (I still don’t know what 
twist) barrel blank, cast off from some 
high cyclic rate work we did at Rock 
Island Arsenal in the 70’s. 

Paul, who is 18 ( he is the National Jr. 
High Power and Service Rifle Champion 
this year (1995) and last, High Master 
and Distinguished, etc.), wanted to build 
a .17 caliber rifle. I made the reasonable 
suggestion that he chamber it for .17 
Fireball, or for .17/223, for which I have 
a reamer (CARBIDE NO LESS). But no, 
he insisted on 17/25 ACP. 

We programmed our NC lathe for cham- 
bering and for making the dies. I was sur- 
prised how well this worked, and it was a 
lot cheaper than buying reamers. We ended 
up making two intermediate sizing dies to 
use ahead of the full length die in order to 
get the little cases down to .17 without 
crunching them. The neck is .100 inch long 
and the shoulder angle 45 degrees. 


From left: the .30-06, the .220 Swift, 
the .17/25, and the .22RF. 
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George Reynolds 


Paul made his stock from scratch out 
of a pretty chunk of cherry. I pro- 
grammed and milled the trigger 
guard/floor plate from 4140 steel. The 
barrel is floated, and the receiver pillar 
bedded in Bisonite. He got the rifle all 
put together and shot it the first time in 
September. He first used 25 grain 
Hornadys and tried various powders 
including Accurate #7. He always uses 
small rifle primers. They give more igni- 
tions than needed but they are stronger, 
and stand higher pressure than pistol 
primers. In order to avoid sticking a bul- 
let in the barrel (like what happened with 
the 22/32 ACP) he used 3.5 grains of #7. 
Average velocity for 3.5 grains #7 with 
25 grain bullet was 1996 fps. Then he 
worked up a load for 15 grain Bergers. 
With 4.2 grain of #7 the average velocity 
is 2575 fps, or a little faster than the load 
he uses in his MIA Service Rifle. With a 
Ballistic Coefficient of .084, however, 
the range and wind bucking ability 
doesn’t make the rifle a Winbledon can- 
didate. 

There is only about .030 inch of brass 
between the primer and the extraction 
groove. The case was clearly not 
designed for 50,000 psi. Some of the 4.2 
grains loads smoked around the primers 
so he has cut back to 4.0 grains. Not 


Little Buddies 


From left: The .25 ACP, the .17/25, and 
the .32 ACP. 


chronographed yet, but probably over 
2500 fps. 

The rifle does a real job on a Mountain 
Dew can full of water. And it definitely puts 
a hurt on starling size birds. Paul shot a cou- 
ple of gallon milk jugs full of water but all 
they do is belch and leak. The noise is just 
right: Plenty louder than a 22, and just sharp 
enough to hurt your ears if you forget to put 
your ear plugs in for the first shot. 

Accuracy leaves something to be 
desired, but I think the barrel was only 
“Go Bang” grade in the first place, and 
then the blank has been kicked around 
my shop with no maintenance for about 
twenty years in the second place. 

Weighing in at 47.6 grains the 17/25 
cartridge isn’t in the heavy weight divi- 
sion, but it more than holds its own, 
pound for pound, at cartridge swapping. 
So far it has brought down a .50 cal. 
Desert Eagle cartridge at more than ten 
times its weight, and also a heavy old 
African rifle cartridge is promised. 

So now I’m glad Paul stuck with the 
17/25 idea. This had been fun for both 
father and son. 


Sincerely, 

George Reynolds 
2978 Knox Highway 3 
Altona, IL 61414 


-30-06 (on left), and the .17/25 on right. 
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IDENTIFYING THE WELL-BEHAVED RIFLE 


My shooting friends, I’m tickled pink 
with group #1 shown here. Kindly look it 
over. (No peeking at groups #2 and #3. 
We’ll get to them in a moment.) These 
five shots, launched from a bench, mea- 
sure just 1.12". The distance was 100 
yards. Although the group was fired in 
fairly dicey conditions, a scattering of 
wind flags helped me cope with a really 
pesky 9 o’clock breeze. The wind 
accounts for the off-center pattern and 
perhaps some of the lateral spread. 

The rifle used was my costly, custom 
varmint-sniping rifle chambered for the 
.222 Revenge, which is Editor Dave 
Brennan’s truly remarkable variation on 
the .222 Remington case. With its Panda 
action, lightweight Shilen #5 barrel, Six 
benchrest stock, Jewell trigger and 16X 
Leupold scope, this nifty little baby 
weighs in at just 8-1/2 pounds. 
Considering the quality of the compo- 
nents and the fact that some of them were 
painstakingly worked over by gifted gun- 
smith Garland Gilbreath of Stephenville, 
Texas, frankly it was little surprise that 
the rifle punched this tight group. 

Yes, my accuracy-obsessed colleagues, 
I know by now you’re shaking your head 
and grumbling that group #1 is nothing to 
write home about. Let me continue. The 
load was my usual 26 grains of H322, 
with bullets jammed into the lands. What 
was not usual, however, were the bullets 
themselves. Each of the five rounds was 


Be etn 
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loaded with a different bullet design. The 
group was shot with a 52-grain Berger, 
50-grain Sierra spitzer, 50-grain 
Remington Power-Lokt hollow point, 52- 
grain Speer hollow point and 55-grain 
Hornady spire point. Incidentally, it was 
the heavier Hornady that struck low, 
widening the group from .82" to just over 
1". Pity. 

This experiment and a theory Id like 
to propose was inspired by an enchanting 
afternoon the Beast and I shared at the 
range last spring. The Beast, by the way, 
is my weighty Winchester Model 70 in 
.225. I bought it new, have always treated 
it with kindness, and with about 600 
rounds through its beefy, straight-taper 
barrel, it traditionally rewards me by 
shooting like hell. In other words, despite 
most of the tuning tricks known to 
mankind, it performs pretty much like 
every factory rifle ’ ve ever owned. 

On this particular occasion, I had taken 
my shooting even more seriously than 
usual. I had stripped the Leupold 36X 
from my benchrest rifle and mounted it 
on the Beast, hoping a more precise sight 
picture than that provided by the usual 
16X Leupold might shrink its typically 
miserable groups. No such luck. The ini- 
tial group measured 1.03" for five shots 
at 100 yards. This with a load of 37 
grains of H414 and 52-grain Speer hol- 
low points, which at that point had 
proven to be the most “accurate” combo 
in the flawed rifle. 

But that afternoon the second group 
produced a really interesting phenome- 
non—a phenomenon many of us have 
observed, but one I hadn’t seen since I 
last struggled with factory rifles years 
ago. This group was fired with a load 
identical to the first, except I substituted 
Shilen’s 52-grain Bench Rest Bullets for 
the Speers. The interesting thing is not 
the group size, but the fact that the Shilen 
group formed a little over 2" lower than 
the one I’d just fired with the Speers. 
Although the two bullet designs most 
assuredly do contrast in bearing surface 
and ogive, the chubby Speers and match- 
configured Shilens nevertheless weigh 
the same and are of the same hollow- 
point ilk. Even so, the two related bullets 
sought out separate regions of the target. 

Keeping that in mind, now let’s return 


to my lightweight little .222 Revenge 
coyote/crow gun to consider a few other 
relevant observations. In working up 
loads for this rifle, it’s been my experi- 
ence that increasing the powder charge 
causes the bullets to rise vertically just a 
bit as the velocity builds. Amazing. 
There’s none of this business of point of 
impact straying right, left or (gasp) 
lower. Even the accuracy seems to 
remain constant at varying practical 
velocity levels. 

Indeed, as I slave over this hot comput- 
er, I’m staring at the last six groups from 
the rifle, all contained on a single target 
sheet. These half-dozen groups were 
fired at various intervals over the past 
three months in temperatures ranging 
from 55 to 75 degrees. (That gives you 
Yankees a good idea how brutal Texas 
winters can be.) The groups range from 
.270" to .385", with an average of .347". 
These are five shots at 100 yards with 
Berger and Shilen bullets jammed into 
the lands, 26 grains of H322 and no foul- 
ing shots. In fact, I’d point out that the 
first shot from a clean, slightly oily barrel 
is no likelier to be the widest shot in the 
group than any other, even if its velocity 
is consistently lower. Too, except for pre- 
dictable vertical changes in impact due to 
temperature, this rifle clings to its sight- 
ing like Double Bubble to your footwear. 
By any standard, this is a well-behaved 
rifle. 

So that finally brings us to the 
promised theory. I’d suggest that even 
should your rifle show promise by turn- 
ing in a good group or two on a given 
range outing, if that gun tends to spray 
bullets of different designs but similar 
weights across the target, you’re in all 
likelihood the proud owner of a tempera- 
mental—and thus impractical—gun 
that’s going to make your life miserable, 
providing of course you value consistent 
accuracy. Same’s true if the first shot 
from a clean barrel is usually a flyer or if 
a slight change in powder charge or tem- 
perature sends if off on a tantrum. This is 
the type of rifle that habitually shoots 
okay one minute or one day, then goes 
sour the next. It changes point of impact 
for no apparent reason, sometimes 
overnight, sometimes in mid-group. You 
can never just pick it up and count on it 
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to reach out and touch distant vermin, 
since it’s either not shooting well or not 
shooting on. It’s the rifle you better not 
brag on at the range, because if you shoot 
off your mouth before you shoot, it’s 
going to humiliate you. 

If all this is true, and I believe it is, 
then shooting groups with varied loads 
may amount to a faster way of identify- 
ing a rifle with accuracy problems, and 
logic would imply that the wider the 
groups, the worse its affliction. Although 
the Beast’s character was established 
decades ago, at intervals through the 
years I’ve fed it some of the latest inno- 
vations in powders and bullets, all to no 
avail. Hope springing eternal and all that. 
Could I have been tipped off in the 
beginning by using the different-bullet 
method? To resolve this searing question, 
I stuffed the same variety of bullets used 
in the .222 Revenge’s group #1 into five 
of the Beast’s .225 Win. cases, along 
with its “accurate” powder charge 
already listed. Now, kindly direct your 
attention to group #2, which stretched the 
calipers to 2.78". It would indeed appear 
that the Beast’s goofiness with different 
bullets indicates this is one sick pup, and 
it certainly is. Through the years it has 
established itself as a rifle you absolutely 
can’t trust, a rifle that goes bonkers when 
anything changes, including the phase of 
the moon. All this misery despite its 
heavy barrel. 

Going back to the earlier groups, after 
the Beast displayed its refusal to direct 
Speer and Shilen bullets to the same gen- 
eral area of the target, I wondered if my 
well-behaved .222 improved would tend 
to do the same thing. So I loaded up a 
couple of Speers to go along with some 
already-loaded Berger 52s. Bullets were 
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jammed into the lands and propelled by 
my standard hunting charge of 26 grains 
of H322. Granted, for a direct compari- 
son I should have used Shilens. But prac- 
tically speaking, it’s immaterial, since the 
little .222 shoots both Shilens and 
Bergers into the same group. 

That brings us to 100-yard group #3. 
As you can see, the rifle handled the 
three Bergers and two Speers pretty 
much identically, although the extended 
bearing surface of the Speer bullets 
boosted pressures enough to rupture the 
primers in both cases. Again, somewhere 
within the group is the fouling shot. 
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Of course, if you choose to establish a 
lasting relationship with a problem rifle 
you can always put your hope in group 
therapy and employ any of the various 
accurizing devices and treatments. 
Perhaps the greatest promise is with bar- 
rel-tuning devices, although cryogenics, 
BlackStar accurizing, NECO firelapping 
and bullet moly coating and still other 
treatments certainly might improve barrel 
performance. While such experimenta- 
tion is truly fascinating, it also can be 
expensive and time consuming. And 
unfortunately, the outcome is always 
uncertain, partly because the problem 
may not be confined to the barrel. 

All options considered, after you’ ve 
worked your own tuning magic on a rifle 
— bedded the action, floated the barrel, 
correctly mounted the scope and worked 
up a load — you might try mixing bullets 
or powder charges. If your missiles flut- 
ter across the target to alarming dimen- 
sions, maybe you should consider pass- 
ing that jewel along to a total stranger for 
whom you’ve taken an immediate dis- 
like. After all, you shouldn’t allow a 
moody rifle to make your existence a 
grisly nightmare. That’s your wife’s job. 
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VISION AND HIGHPOWER SHOOTING: 


AGING EYES AND USE OF OPTICAL DEVICES FOR MATCH COMPETITION 


It is obvious that any shooting disci- 
pline requires good vision, but to be born 
with “20/20” vision is not a requirement . 
What is necessary is to obtain the best 
vision that is possible, even if it means 
that corrective lenses are necessary. 

In this article I will give advice regard- 
ing how to obtain your optimal “shooting 
vision.” Also I will describe some optical 
devices which I have found might be 
helpful for long distance shooting, partic- 
ularly for those shooters over 40-years- 
old (“older shooters”). When at age 
forty-something I became a competitive 
shooter, I realized that my optical knowl- 
edge, although solid in theory for my 
daily ophthalmic work, was not practical 
when it was applied to long distance 
shooting. It was after some personal 
experimenting and many rounds down 
the range that I found what worked best 
for me. It helped immensely to have a 
generous hearted shooting friend (amigo 
Roberto) who had purchased almost 
every optical device ever invented. ( I 
hope he will buy some more). 

If you paid attention to your high 
school biology classes, you might 
remember that a myope, (near-sighted), 
needs glasses with negative power lenses 
to see well at distance, and a hyperope, 
(far sighted), needs glasses with positive 
power lenses to see well at near, and a 
emetrope, (lucky one), does not need 
glasses. But almost everybody, as we 
gracefully get older, will eventually need 
“reading” glasses. The reason for this is 
as follows: In order to focus on an object 
close to the eye, we use the accommodat- 
ing power of our eyes. Because we grad- 
ually lose that accommodating power as 
we age, we need external help in the 
form of plus lenses. When a person 
reaches this sad state of affairs, he has 
become presbyope. Myopes in general 
need reading glasses relatively later than 
hyperopes, because by removing their 
negative power distance lenses they gain 
positive lens effect, and now they can 
read without glasses. If, when they keep 
their glasses on, they need reading help, 
it’s time for bifocals. 

To complete the vision science recol- 
lection: Astigmatism, which may happen 
in a myope or in a hyperope, is an optical 
defect (not a disease), that alters the per- 
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Armando J. Coello, M.D. 


ception of images. For instance a circular 
object, like a target, appears to be egg- 
shaped. 

Now that I have reviewed these optical 
definitions, my first suggestion to obtain 
optimal shooting vision, would be to 
have a complete eye examination, not 
only to know about your best correctable 
vision, but more importantly, about the 
health of your eyes. With this knowledge 
you could then discuss with your doctor 
about your particular shooting visual 
needs. If you have an eye care practition- 
er who knows about the sport, it will be 
easier to discuss and find what you need. 
If you are fortunate enough, he might 
bring lenses to the range so you could try 
them using your rifle and a real target. 
But even if this is not the case, you could 
come to the exam prepared to assist the 
doctor to help you. There is the miscon- 
ception by non-shooters, including doc- 
tors, that competitive shooters must have 
such fantastic distance vision that they 
can tell the gender of a fly a mile away. 
Therefore all of your doctor’s well inten- 
tioned efforts will be directed to help you 
in this task, meanwhile you may be sacri- 
ficing the view of the front post of your 
rifle. The doctor will understand when 
you tell him, even convince him, that as a 
shooter you need to see the front sight of 
your gun clearly. Knowing this, the doc- 
tor will not want the prescription to be 
“over-minus” if you are a myope, or 
“under-plus” if you are hyperope. If the 
examination shows that the eye correc- 
tion is so small that you would not need 
it for “normal living,” you will probably 
still benefit by it in your shooting life. 
For shooting even a minor correction 
may make the difference. 

Before going for your exam, measure 
the distance between your eye and the 
front sight of your gun (or guns), while 
you are in the shooting position. It is not 
necessary, or practical, to bring your gun 
to the office, unless you want to show the 
doctor what a front sight looks like or the 
beauty of your gun. But do not bring it 
without asking first, or you might upset 
other patients, or make the staff think that 
you were not satisfied with previous 
encounters. A good idea would be to 
bring an “aperture”. 

Now the doctor could use a letter of the 


proper size from a reading test card, or 
your aperture, or a template that you 
made of your post, at the distance that is 
right for your gun. With the prescription 
in front of the dominant eye (aiming 
eye), focus in the “front sight.” The doc- 
tor will use progressively increasing plus 
lenses, until you can see “the sight” as 
sharply as possible. Compare now the 
view of the distant letters (“the target”). 
They probably will be blurry, in which 
case the doctor would need to decrease 
the power of the added lenses so you 
could compromise in an optical correc- 
tion that allows you to see the “target” 
acceptably, while the “front sight” 
remains in good focus. In the case of a 
service rifle shooter the sharpness of the 
post is the most critical step. Remember 
it is not your doctor’s fault that you are 
now a presbyope (old). If you can see 
both the front sight and the target sharply 
with the original prescription, no com- 
promise is necessary (come back in few 
years, buddy...). 

These steps for the eye exam are not a 
waste of time for younger shooters, but 
they are mandatory for a shooter that is 
aging, even if he is doing it in a graceful 
way, and even if his distance vision is 
still O.K. for driving the car or watching 
TV. The reason, as stated above, is that 
there is a progressive decrease in the 
power of accommodation, due to the fact 
that the ciliary muscle of the eye cannot 
“curve” the crystalline lens for near 
vision with the efficiency that it used to 
have. Although 24" to 36" is not particu- 
larly close, it is close enough that it 
might become significant for proper aim- 
ing. Remember: the closer that the front 
sight is to the eye the worse the situation 
would be. That is one reason for using an 
extension tube on the barrel of the gun, 
(delaying the inevitable), or why an old 
fogey may not be able to shoot well the 
short sight radius AR-15. 

For your prescription lenses I recom- 
mend that you buy shooting glasses 
because the lens can be tilted and cen- 
tered in front of the eye. This will allow a 
very precise alignment of your eye to the 
center of the lens when your head 
assumes the shooting position. Knoblock, 
Jaggi and Olympic Champion are some 
examples. With regular frames, when the 
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head is in the shooting position you 
would be aiming through the upper part 
of the lens, close to the corner of the 
frame, a place in which the prescription 
is not ideal, and, depending on the 
amount of correction needed, this will 
introduce astigmatic aberrations. An 
added advantage of these special shoot- 
ing frames is that the lenses are away 
from the face, which allows heat to dissi- 
pate more easily thereby eliminating 
sweat condensation on the lenses. For 
safety reasons I recommend the use of a 
lens in the non-aiming eye, with prescrip- 
tion if you need it. If you do not need a 
corrective prescription at all, I would 
urge you to use regular frames, with clear 
or tinted lenses, for protection. A good 
way to block the view of the non-aiming 
eye, if necessary, is to use “invisible” 
type Scotch tape, applied only to a part of 
the lens in such a way that you would 
still be able to use the eye with the spot- 
ting scope. 

I am not opposed to contact lenses, and 
in fact we prescribe them quite often in 
our practice, but for shooters my advice 
would be conditional. I will not recom- 
mend them for “first time” wearers. 
Experienced contact lens wearers might 
have found out that their vision with the 
contact lens is good for aiming and they 
would be prepared to deal with wind and 
dust at the range as potential sources of 
complications. In a highpower match a 
speck of dirt in the eye might visually 
eliminate them from the match. 

Surgery to correct near sightness, 
either by radial keratotomy (RK), laser or 
even newer surgical techniques are effec- 
tive, but in my opinion highly controver- 
sial for competitive shooters. 

Regarding tinted lenses, in my opinion 
they often help by decreasing the “chro- 
matic aberration,” which happens when 
the light reaches the retina. Sunlight is 
composed of a mixture of different wave- 
lengths, some of which are invisible, 
ultraviolet for example, and some of 
which are visible, the spectrum of colors. 
Because each color has a different wave- 
length, it has a different focusing plane in 
the eye. Thus, blue (400 NM) focuses in 
front of the retina, and red (700 NM) 
focuses behind the retina. All the other 
colors fall in between. Put it in a simplis- 
tic way, when one aims, one is trying to 
focus a “blur” of colors, blue in front of 
the retina, green close to the middle and 
red behind the retina. For instance if one 
uses an orange-yellow filter, the blue- 
green spectrum will be blocked and 
therefore the red spectrum will be in bet- 
ter focus, which will decrease the “blur.” 
This allows the black of the target to 
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show in better contrast. The same princi- 
ple will be true for any other color filter. 
A low saturation of color of about 15% in 
density works the best for highpower 
shooting. Regular sunglasses for instance 
have a density of at least 75%. The 
choice of color for a filter is a subjective 
preference. The light conditions must 
also be considered. 

As I mentioned at the beginning of this 
article, I will review the use of some of 
the optical devices with which I am 
familiar noting their advantages. I am not 
recommending any of them to the exclu- 
sion of the others. The service rifle shoot- 
er is very limited in his options. He could 
use the optical insert (Jones) available 
now for the rear aperture of the M-14 
type of gun, or modify the size of the rear 
aperture of the M-16 type, or maybe 
change the width of the post. In every 
case however his most important optical 
device is glasses with proper correction. 
On the other hand, the match rifle com- 
petitor has many options, including the 
use of adjustable iris diaphragm, lenses, 
and filters in the rear sight, or lenses in 
the front sight. The N.R.A. rules for high 
power matches allow the use of lenses in 
either place, but not in both locations at 
the same time. 

In theory, if one is aiming using a 
proper prescription in the shooting glass- 
es, one would not need any other help to 
see adequately both the front sight and 
the target at the same time, and as I stated 
before, this is true for younger shooters, 
and also true for short range. The optical 
devices are aids to enhance the view of 
the aperture and to increase the contrast 
of the target. At long range, such as at 
1000 yards, one may need to find an 
additional way to see the target even bet- 
ter. At these distances the visual demands 
are greater and the conditions more chal- 
lenging. 

Beginning from the back of the gun, 
Anschutz and Gehmann make an iris that 
has five color discs. Except for the 
amber, I have found these colors to be of 
limited help because they are either the 
“wrong” color for me, or too dark. 
Gehmann makes another iris which has a 
progressive diopter lens that varies from 
approximately -1.50 to + 1.50 diopters, in 
a very neat zoom-like effect. This iris 
allows the shooter to modify his “pre- 
scription” in continuous increments while 
aiming, a decisive advantage when the 
conditions vary enough that a little 
“tweak” is all that may be needed to see 
better. Another advantage of the progres- 
sive diopter lens is that it allows one to 
use the same shooting glasses with differ- 
ent lengths of barrels. They are expen- 


sive, about $200 or more if they are com- 
bined with color filters, and also long and 
somewhat bulky, so the eye relief must 
be taken into account, or you will be 
“wearing” the recoil of your gun in your 
eyebrow. 

An economical alternative for the pro- 
gressive diopter lens and irises with color 
filters, are the inserts for the rear sight. 
They are made by Bob Jones (5115 E. 
Edmont, Phoenix, AZ. 85008) and 
Warner Tool Company (18 Lucinda 
Terrace, Keene, NH. 03431). They are 
available with various powers in small 
increments (.12 diopter). 

Jones’ inserts are made to be used in a 
modified Ghemann iris. They are made 
of two parts, the lens and the holder. The 
latter is removed after inserting the lens 
into the iris. The lens is held inside the 
iris by friction with an “O” ring. 
Although they are small and delicate, 
they are easy to use at the range. 

Warner’s inserts fit the Warner rear 
sight. The lens is inside a holder which is 
screwed into the anterior threaded end of 
the sight. Therefore any iris could be 
used. No modifications are necessary. 
The inserts are easy to install or 
exchange while the shooter is in position. 
They are well protected inside the body 
of the sight (and I helped in the design of 
them). 

Both Jones’ and Warner’s inserts, 
come in a variety of powers combined 
with various colors. They can be pur- 
chased individually. Their benefit resides 
in the fact that you could modify your 
prescription in small increments, as well 
as change the color of filters for different 
light conditions. In my opinion, the yel- 
low and especially the pink are the most 
helpful. Some people may prefer the gray 
for sunny days. Warner’s come in a trial 
set with instructions. 

Polarized lenses in irises or tubes are 
also available. I found them to be of little 
help, and not much different than regular 
dark glasses. 

For the front sight, the only practical 
optical device is a plus power lens. The 
effect of this lens is to magnify the size 
of the target (and the darn number boards 
at Perry), but it will not affect the clarity 
of the aperture in the front sight. The 
trade-off for the magnification is that the 
edges of the target became noticeably 
blurred. I have found that if the lens is 
not properly cut, changes in “zeros” 
invariably will be introduced. The “zero” 
is constant, as long as the lens is not 
removed from the sight. However when 
the lens is removed and subsequently 
reinserted, then good luck with the next 
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shot because you will have lost your 
“zeros,” unless you managed to re-insert 
the lens in exactly the same position that 
it was before. (You have a better chance 
to “clean” the 1000 with 20 X, during a 
snow storm, than “finding” the same 
position for the lens.) The way to elimi- 
nate this problem of changing “zeros,” is 
to cut a lens from the blank in exactly its 
optical center, which might not be its 
geometric center. Anschutz makes a per- 
fectly cut lens for their globe front sight. 
The lens is screwed at either end of the 
sight, hence, it could become a problem 
to protect it from getting wet when it is 
raining. I have counter bored the inside 
of my Tiger front sight in that part of the 
tube which does not hold the apertures, 
so it will accept the Anschutz lens. Mo 
DeFina (Mo’s Competitor Supplies, 34 
Delmar Dr. , Brookfield, CT. 06804) is 
now making plus lenses of different 
diameters for the Tompkins, Tiger and 
the Globe front sight. These sights do not 
need to be modified. The lenses are 
dropped inside the body of the sight, 
therefore, they are less exposed to the 
elements. 

The power of the lens that I recom- 
mend is either a +.25 or +.50 diopter. The 
Anschutz equivalent is 1.25x and 1.5x 
respectively. Remember that by using 
these lenses you will have to use a larger 
aperture in your front sight because the 
black of the target is magnified. The size 
of the aperture will depend on the power 
of the lens and the length of the barrel, 
and probably it will be between 3.4 to 
4.0mm. By the way if you hope to make 
the USA Palma Team you cannot use any 
lenses, or clear inserts, in the front sight 
during the try-outs. 

A word about apertures: my advice is 
to use metal inserts, or the plastic 
adjustable ones, because they have a 
“fat” rim. Remember you need all the 
help that you can get to see the aperture 
well. Clear plastic inserts have a much 
too narrow rim of “black” and also aim- 
ing through them when it rains could 
become an exercise in futility. The aim- 
ing color inserts have in my opinion no 
optical advantage, because the mono- 
chromatic effect of the filter is missing in 
the aiming opening. 

In summary my first advice for any 
shooter, for either service or match rifle 
is to have an eye exam, and second to 
buy a shooting frame. Color glasses with 
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light tint are an alternative, but their ben- 
efit will be reduced with changing light 
conditions. Next, for a match rifle com- 
petitor, the use of color filters in inserts, 
with or without power, may offer addi- 
tional aid to see the front sight and 
increase the contrast of the target. For 
long range competition, maybe even for 
600 yards, help to see the target could be 
obtained by using a plus lens in the front 
sight. Since N.R.A. highpower match 
rules prohibit using lenses with power in 
both locations at the same time, a strate- 
gy could be to use inserts with light den- 
sity color filters without power for the 


rear sight, and a plus lens in the front 
sight. Eliminate the front lens for the 
Palma try-outs. 

There may be other legal optical 
devices with which I am not familiar, and 
I am sure that somebody will swear by 
them. Nothing is wrong if it helps. It will 
not hurt my feelings to know about them 
so I can try them and maybe have an 
advantage and win all the matches that I 
enter... Not! So if you want to educate 
me please write to: Armando J. Coello, 
M.D. The Eye Center P.C. , R.D. #4, Box 
1460, Montpelier, VT. 05602. 
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MERRILL MARTIN LOOKS AT 
THE BULLET’S FLIGHT 


Dear Dave, 

If I had a single wish for shooters, it 
would be that everyone had a bore scope. 
The debate over bore cleaners and bore 
cleaning would suddenly cease! 

You recently shared with me an 
advance look at an article just received 
from one of our writers, wherein he 
waxed enthusiastic over a new bore 
cleaner. In the course of all this enthusi- 
asm he admits that the ammonia in the 
solvent is still capable of damaging a bar- 
rel. Believe me when I say that if it can, 
it will! 

Since “I are now a gunsmith,” it’s been 
fun changing out barrels, chambering 
and, in general, doing what I could not 
get others to do for me. Now, I know 
why. It’s too darn much work! I’m pretty 
handy with tools and know plenty of 
shortcuts, but the time involved to correct 
and line up all the parts on a rifle, stock, 
sights, etc., is far too many hours. My 
problem is that I have the instruments 
and tools to know what is straight and 
true and how close is good enough. 
Cosmetic, my work is not — purely func- 
tional. There is no way anyone could 
afford me and I’m still not sure how good 
some of my results are until the weather 
gets better. 

One big conclusion I’ve come to is that 
it’s amazing how good guns really shoot 
considering how awful they and their 
ammo are made and put together. 

I’ve been reading and enjoying the 
Special Issue, but naturally, take excep- 


—— 
Laser Engraved 


tee 


$49 pair 
$28 each +$5 S&H 


tion to several articles and writers on bal- 


listics, etc. Doing statistics and averages 
on groups’ sizes leaves me a little cold. I 
keep thinking of parachute jumping; I 
would hate to have one of these guys 
packing my parachute and tell me what 
percentage of the the time it will open! If 
I’m competing for score seriously, I will 
not tolerate shots out of the 10-ring 
caused by other than me or the wind! The 
shot spreads the authors are writing about 
must be military acceptance specs, not 
match related. I’ve been around Olympic 
Gold Medal shooters for too many years 
to believe the crap that is written and 
accepted as fact. 

I’ve spotted for these Gold Medal guys 
and their guns and ammo don’t have 


Removable 


fliers. I’ve shot small bore and have gone 
for years without losing a point prone 
indoors to a flier. 

In 300 Meter International, you don’t 
even begin to compete unless your gun 
and ammo are capable of a possible — 
and that is asking for a lot. I’ve spotted 
for Gary Anderson when he fired a possi- 
ble prone, iron sights, on the 
International big bore target. 

Group spread has to be small enough 
to stay in the X-ring so you and the wind 
can wobble around in the 10-ring. Once 
you have had equipment and ammo that 
can do this, you have no tolerance for 
anything less. 

Enclosed are some photos I finally 
found after putting them where they 
wouldn’t get lost. These are part of my 
research on lowering the Rim Fire veloci- 
ty and purging the trash out of the barrel 
that causes the 6 o’clock pitting. Also, it 
was fun catching the bullet in different 
points of flight such as hitting the target. 

This exercise used everything in my 
basement and photo experience. Only 
Polaroid film is fast enough with the 
short duration flash. It was necessary to 
use the view camera because that had the 
proper adapter back for the 3-1/4 x 4-1/4 
Polaroid pack. The film comes in 70 
ASA, 125, 3000 and, believe it or not, 
20,000 ASA, which is used for oscillo- 
scope recording. We finally only used the 
20,000 film as that let us extend the bel- 
lows to get 1:1 size images of the bullets. 


Continued on next page 
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MERRILL MARTIN 
LOOKS AT THE 
BULLET’S FLIGHT 


Continued 


You objected to Polaroid photos, so I 
copied them into negative film and blew 
them up. Naturally, the copies don’t look 
like copies. That’s another story and 
technique using crossed Polaroid filters 
eliminating any lighting glare. 

Catching the bullet in flight required 
setting off the flash with a contact of 
sorts in a darkened room with the shutter 
open. We started out having the bullet 
bump two wires together, but this was 
not too reliable. Then, we switched cir- 
cuits and went to having the bullet break 
a wire. This worked much better, but still 
too delicate to set. Then, I remembered I 
had a sound trigger in my pile of photo 
stuff and got that connected to the 
General Radio-strobe unit. Now, it would 
respond to the delay circuit. Focusing on 
a speeding bullet is fun. Actually, a rod is 
placed in the bore and the camera 
focused on that. 

We wanted to study the gas pattern 
ahead of and behind the bullet to show 
how our puffer routed the gas around the 
bullet in the barrel and pushed the trash 
ahead. Some photos show this quite 
graphically along with the trash particles. 
The mushroom cloud behind the bullet is 
also sort of neat. Just after cleaning the 
bore, the residual lube, or whatever, 
makes a distinct cloud not show up in 
subsequent shots. 

High-speed ammo also made large 
mushroom clouds. After the printer is 
through, please return the Polaroid prints 
as these are irreplaceable originals. 

At times, the originals tell more and 
reproduce better than copies; thus I have 
included several. 

The camera is on a very heavy camera 
stand (tripod) but I still get mirror and 
shutter bounce that has degraded the 
sharpness plus the lighting came out too 
contrasty. These prints are for your 
enjoyment or use if you want. I mainly 
wanted to show the lack of a real rifling 
groove in the jacketed bullets and burr 
that’s really raised either side of the 
grove, leaving lots of space for escaping 
gas. Note in the space between the 
grooves how little of the main body of 
the bullet really touches or guides it. 

My recovery medium is as taught by 
Dr. Mann, “oiled sawdust”, and it sure 
beats shooting into a snow bank and 


4a 


Photo setup in the basement hall and tunnel. The door on the right is the laundry 
room, and | catch hell from the wife regularly for interfering. 


Wire brake setup. 


waiting until spring as some authors still 
claim they do — yuck! On recovery 
these bullets hold their shape to a tenth of 
a thousandth. I’ve used a tough P-wad 
behind some to try and seal off any gas 
leakage attempting to get the greatest 
upset into the rifling. Some of the photos 
show a slightly greater contact, but not 


what I expected as what I get from cast 
bullets. 

We really need a different style of 
rifling to produce better gas sealing. Full 
diameter solid base band bullets like 
Nosler are next on my test list to catch 
and look at. 

Merrill Martin 


PRECISION SHOOTING SPECIAL 4, Vol. 1 — 1997 


First strobe triggering experiments using wire bumping tech- Super X hi-speed ammo showing trash following along with 
nique sort of upsetting bullet. Note the double exposure of _ bullet - puffer open. Bullet actually passing the debris which 
the muzzle in recoil. Flash doubling problems later solved. was out in front. 

The barrel actually moved that far as the bullet traveled this 

far. 


Puffer open with gas bypassed well ahead of bullet close to 


le. 
Self-evident, beginning target penetration. Super X hi-speed. i inion 


Puffer open really pushed trash well ahead. Very dirty prac- Puffer open with debris surrounding nose of bullet. Very 


tice ammo. sharp rifling grooves, bullet base slightly gas cut on edges. 


Continued on next page 
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BULLET’S FLIGHT 
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Closed puffer. Eley gold. Very clean burn. 


Super X hi-speed. Closed puffer, trash following. 


Great super X hi-speed ammo cloud. 
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t’s amazing how the rebated bullet heel upsets and fills out .30 125 Sierra bullet with P-wad still didn’t upset enough to 
into rifling completely. Lots of trash in front. avoid raising burr. Without Moly, this had more run-out by a 
factor of 5. 


Moly-coated 125 Sierra without wad - lots of gas leakage, Moly-coated 200 grain bullet. Lots of contacts, but not much 
but guided very true into barrel. sealing. 


Gas check cast bullet with P-wad behind it seals gas and _ Plain base bullet, Moly-coated, no P-wad, with gas cut base, 


fully engraves rifling. Note gas check has burr and would __ but rifling well filled out. Accuracy not good. 
leak without wad. 
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BULLET DRIFT DUE TO GYROSCOPE SPIN 


Introduction 

My first meeting with Jim Houlden 
was in 1972, at the Annual Prize Meeting 
of the Dominion of Canada Rifle 
Association. He had retired as an Army 
major, and from senior executive posi- 
tions within Canadian Industries Limited 
four years earlier. He was, again as usual, 
actively participating in the shooting pro- 
gram of the DCRA. 

Major Houlden had become a legend in 
his own time, having qualified for the 
Canadian Bisley Team 15 times, winner 
of H.M. The King’s Medal in England 
twice, and winner of an uncounted multi- 
tude of shooting medals and awards in 
his career. In addition, he had been 
actively promoting and coaching the 
shooting sports since his early high 
school days. 

During a slack period between shooting, 
I introduced myself to him. A man of his 
stature could go to any shooting event in 
Canada, and find somebody who was an 
old shooting friend. And he was not back- 
ward in making new friends at any time. 

Jim Houlden had graduated from 


Dial him in and allow 
for the wind. 


12 page color catalog 4 

Video Deposit (refundable) 4.00 
UPS Shipping 3.00 
Total Package $10.00 


Note: You may keep the video. 
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WOW! That was close; But the 
wind is a tad more than | thought. 


1-800-362- 1857 @@ 


IN MICH. (313) 653-2911 


ANS WER PRODUCTS boy 


by 
Lester W. Karas, P. Eng. 


Queen’s University in 1927 with a 
Bachelor of Science degree in 
Mechanical Engineering. He had directed 
the manufacture and supply of munitions 
during WW II by CIL. After the war, he 
had directed the ballistic efforts at CIL 
into sporting ammunition development. 
His personal experience in ballistics was 
second to none. He had written many 
technical articles, and because of his 
extensive technical background, he was 
called upon, from time to time, to pro- 
vide technical witness in court in cases 
involving ballistics. He had directed, or 
actively been consulted on a number of 
Technical Committees in the US as well. 
With his background, I knew that 
Major Houlden was an excellent source 
of information on the one subject which 
had concerned me for some time. And so 
I broached the subject of bullet preces- 
sion, or in technical terms, the lateral 
deviation from the trajectory of a bullet 
caused by the rotation of the bullet. 
Major Houlden was most helpful, and 
explained the situation to me as carefully 
as would a father in giving the facts of 
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life to his son. 
The Bullet’s Flight 

In explaining the phenomenon, Major 
Houlden drew pictures of the bullet’s tra- 
jectory, or flight path from the muzzle to 
the target. He explained that shooters are 
familiar with the necessity of adjusting 
the rear sight for elevation to compensate 
for varying ranges, but that not all were 
familiar with the property of precession 
of the bullet. That certainly included 
yours truly. 

Major Houlden stated that in the tech- 
nical investigation which he had carried 
out, that bullets will drift to the right 
when fired from a right hand twist barrel. 
A similar drift to the left will occur when 
bullets are fired from a barrel having a 
left hand twist. The reason for this lateral 
deviation may be determined by the 
study of the principles of a simple gyro- 
scope. He also mentioned that motions 
and forces of the gyroscope can best be 
described by reference to classical differ- 
ential calculus, but observation of these 
forces and their results are useful to their 
understanding. 


This special brake assures that 
you will see the bullet strike. 


Patented Trimline™ Brake #” 
Fitted & Finished Perfectly 
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30/06 - .300 Win. 24 - 28 Ibs 
Less than .270 Win 16 Ibs 
.243 Win. 13 Ibs 
Less than .243 Win. 9 Ibs 
Less than .243 Win. 8 Ibs 
Less than .243 Win. 6 Ibs 
Less than .243 Win. 5 Ibs 
Less than 22/250 3 Ibs 
Next to nothing 
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Gyroscopic Precession 

In explaining precession, Major 
Houlden mentioned the application to 
aircraft. Pilots of propeller - driven tail 
draggers, or tail wheel aircraft, are famil- 
iar with precession, and none more so 
than the pilots of WW II Spitfires. 
During takeoff, the force will be particu- 
larly noticeable to the pilot if the tail is 
rapidly raised from a three - point to a 
level flight attitude. This abrupt change 
of attitude tilts the axis of the propeller, 
and the resultant precession causes a 
force from the right, pushing the aircraft 
to the left, and requiring correction by the 
pilot. 

Similarly, when that same airplane 
makes a right turn, it noses down. On 
making a left turn, it noses up. If the pilot 
proceeds to dive, the airplane’s course 
changes to the left and the right rudder 
must be used to stabilize the aircraft. 

This may be explained by the fact that 
the engine rotation of the aircraft is 
clockwise, as seen from the front. The 
resultant force due to precession will be 
at 90 degrees ahead in the direction of 
rotation, resulting in the application of 
forces as noted. 

The bullet in flight acts exactly in the 
same way as a gyroscope, and the charac- 
teristics of the gyroscope are directly 
applicable to the bullet. In addition to the 
precessional effects, Major Houlden also 
mentioned that there are other factors 
which cause bullets to depart from the 
vertical plane. These include the Coriolis 
force, a consequence of the rotation of 
the rotation of the earth, and Magnus 
forces, which result from certain aerody- 
namic effects of spin. These forces are of 
concern in long range artillery, but have 
negligible effects over normal rifle 
ranges. 

Ever the practical rifleman, Major 
Houlden explained the necessity of zero- 


amounts to approximately one minute, 
and must be accounted for algebraically 
with that of the wind. Thus for a right 
hand twist barrel, the drift is one minute 
to the right. With a wind blowing from 
the left, the total left correction to be set 
on the rear sight will be that of the wind 
plus one minute. Similarly, for a wind 
blowing from the right, the total correc- 
tion on the sight will be that of the wind 
minus one minute. The significance 
becomes apparent for light mirage which 


1H 0 

ce 

eS 

| 

{ 

a Sn 

! ¢, 

| 

POD Be a wees 
ih°270° 

FIGURE 1 


Wind Def. 


may shift from boiling to right or left. 
The shooter must be aware of this preces- 
sion in order to make maximum use of 
this effect, and to score bulls at the long 
range. 

Major Houlden then mentioned in 
passing the developmental work carried 
out at Aberdeen Proving Ground, 
Maryland, and that the results had been 
written up in the American Rifleman 


Continued on next page 
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Showing target made in range firing for drift due to 
gyroscope precession and wind drift. 


EQUIPMENT REQUIRED 


Special heavy machine rest with V-way, adjustable. 

Ring telescope for initial sighting. 

Actions containing barre]s of RH and IH twist 
Instrumentation to measure wind intensity and direction. 


ing the windage of the rifle rear sight by 
the use of the plumbed vertical line on 
the short range 25 yard zeroing target, 
shown as Figure 3. With the elevation set 
at 300 yards, windage is adjusted so that 
the bullet strikes on the vertical line. 


Then with the rear sight set to the eleva- 1. Telescope used for initial sighting. 
tion value for 1000 yards, two more shots 2. The action containing the LH barrel is fired in o, 
are fired. These shot holes should strike 3. The action containing the RH barrel is fired in 0° 
the vertically plumbed line. If the bullets immediately after. 
do not strike on the line, the sight base 4. The LH barrel is fired at 902 
must be modified until the bullets will 5. The RH barrel is fired at 90. 
impact the vertical line. When that 6. Similarly firing is continued for each 90° firing 
occurs, the windage scale must be set to alternatively LH and RH barrels for 10 poms in each 
eRe, orientation. 

Then he explained that the drift was of 7. The centres of the groups formed by LH and RH barrels 
; ; ; are connected by a horizontal line. At the midpoint M 
oe eee ee ae is shown the distance between each group as that due to 


d precession. 
yards. At 1000 yards, however, it 


FIRING PROCEDURE 
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BULLET DRIFT DUE TO 
GYROSCOPE SPIN 


Continued 


magazine by his long - time friend, 
William C. Davis. At that point, the 
Range Officer called up the next relay, 
and we went our separate ways to our 
respective firing points. 

Test Description 

On my return from the Ottawa 
Matches, I made a point of looking up 
the article in the American Rifleman 
which Major Houlden had mentioned. It 
was in the May 1957 issue, complete 
with full description of the equipment 
and results. 

Drift of the bullet due to gyroscopic 
action was found to be independent of 
crosswind, being present in substantially 
the same degree whether or not the wind 
was blowing. The results were in full 
agreement with those mentioned by 
Major Houlden, in which the effects of 
wind and drift are algebraically additive. 

The article stated that the tests were 
normally done at 600 and 1000 yards, 
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using a machine rest. The rest was a 
heavy cast iron base bolted to a massive 
steel or concrete foundation, and 
equipped with adjusting screws for eleva- 
tion and windage. Mounted on this 
assembly was a machined V-way which 
took the sighting telescope and the test 
barrels, each of which was equipped with 
circular collars to fit into the V-way of 
the rest. 

The procedure described in the 
Rifleman article was one which utilized 
both left and right hand twist barrels, 
shooting from the Mann V-groove rest. 
The actual shooting procedure was one 
which minimized any errors which may 
have been present. The shooting was nor- 
mally carried out over a period of several 
days, and under a variety of weather con- 
ditions, complete with full instrumenta- 
tion which measured wind intensity and 
direction. 

The firing procedure conducted at 
Aberdeen Proving Ground was normally 
carried in the following manner: 

1. Each right hand twist barreled action 
and left hand twist barreled action was 
fired alternately as quickly as possible 


1000 
900 


900 


using the Mann rest. This was done so 
that both left and right barreled actions 
were subjected to as identical wind con- 
ditions as possible. 

2. Each barrel was rotated 90 degrees 
for each shot in order to eliminate any 
machining errors of the rings or of the 
Mann rest. 

3. Each barrel was fired 40 times, or 10 
times in each configuration, and the tar- 
get marked after each shot. 

The results for a typical test are shown 
in Figure |. A horizontal line between the 
averages of the left hand and the right 
hand twist barrels is shown. Half of the 
distance between was due to drift. The 
wind deflection during the test is also 
shown. 

The firing table for the .30 calibre M2 
bullet at 2700 feet per second, as former- 
ly used in machine guns, is shown in 
Figure 2. 

It is evident that the effect of drift is of 
little importance up to 500 yards, where 
the value appears to be about 2 inches. At 
1000 yards, the drift was given as 14 
inches. It is also apparent that the maxi- 
mum deflection of the bullet is due to 
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800 
70 


PRECISION SHOOTING SPECIAL 4, Vol. 1 — 1997 


wind. While the shooter is fully aware of FIGURE 2. 
the effect due to wind, he may not be To os 
aware of the effect of gyroscopic drift. 


Summary Range, Time of Flight Effect of Xwind Effect of Drift 
The results of the firing table in Figure yards Seconds 10 MPH, Feet Feet 

2 are given for the .30 calibre M2 bullet 

for the .30-06 at 2700 feet per second. It 500 -70 2 a2 

is reasonable to assume that the 7.62 N 

will be similar in drift characteristics, 1°00 1.91 12 1.2 

with comparable weight bullets and muz- 

zle velocitis ° +500 3-70 30 5 


It is obvious to the shooter that wind 
has the larger effect upon the bullet in its 
travel. Gyroscopic drift, however, must 2500 9.58 100 
be taken into account at the longer 
ranges, where it is added algebraically as 
a constant value to the effect due to wind. 

Reference NOTE 

American Rifleman for May 1957, 

Drift and Wind Deflections, by William The preceding is an excerpt from Firing Table FT 0-30-A-4 


2000 6.16 58 16 
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C. Davis. which is intended for machine gunners firing the Calibre 
; -30 Ball M2 Cartridge at 2700 feet per second. 
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only be considered approximate. 


Note: Due to variations in barrel lengths 
and ammmition, elevation lines can 
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KEEPING UP WITH THE GOODIES 


I know I’m not the only one who gets 
dozens perhaps hundreds of catalogs in 
the mail box from every conceivable 
provider of hunting, shooting, and related 
equipment. I used to save them but it got 
too much. I take almost all of them down 
to Dave’s Barber Shop where some of 
the less fortunate males in this communi- 
ty of over-the-hills gather regularly. Jim, 
who owns and runs Dave’s now (Dave 
ended up dead with a coronary after 
divorcing his 7th wife) says they last 
about a day. He never has to throw any 
away. 

Now, some of the catalog crop are very 
important to save. They seem to come 
out quarterly and both Orvis and Cabelas 
put out special editions. You can’t imag- 
ine what these four color on enameled 
stock 100 plus page wish books cost. 
Millions. Producing them keeps thou- 
sands of folks busy and off welfare. 

Early sportsmen’s gear was first adver- 
tised in the mail order catalogs of the 
day. Sears and Wards carried guns, 
ammo, decoys, traps, and related hunting 
gear. The hunting and fishing magazines 
like Outdoor Life were also filled with 
ads for both equipment and places to go 
to do what we enjoy. It was not until after 
the Korean War that major gun and gear 


' manufacturers came out with slick color 


catalogs and later, say after the Vietnam 
War, we saw first class catalogs that con- 
tained not only color photography of 
their offered products but fine art, and 
most important of all, expertly written 
pieces on How To Do It. Over the years 
Browning has been a leader in that field. 
The small, pocket sized Western 
Cartridge Co’s catalog contained all sorts 
of information on sighting in, ballistics, 
bullet design. The trajectory chart that 
could be applied to the Western tables 
solved many a shooting problem. And 
Herter’s had it all—in spades! 

Now we see another burgeoning of 
slick wish books that come to you by the 
sharing of names among the hook and 
bullet boys. I save the Orvis, Gander 
Mountain, Cabelas, Browning, Dunns, 
REI, and Beans catalog as they are like 
an encyclopedia to me when I want to 
find out about some sporting gear quick- 
ly. I used to look only at the Stoeger, 
Bannerman, and Gun Digests but they 
are just not nimble footed enough to 
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Joe Rychetnik 


cover the field. Wonderful Bannerman, 
where one could buy a cannon or a cook- 
ing outfit to serve a platoon... 

I must not leave out AG Russell and 
Smoky Mountain Knife Works catalogs 
for fine and not so fine knives. Midway 
and RCBS and Dillon for reloading gear 
and data. If you have collected these and 
many more faithfully, you know what a 
job it can be and how much space they 
take if you don’t shake them out oftern. 
My 4th wife hides my credit cards when 
a sale flyer arrives in the mail. I don’t 
need a new anything but it would be nice 
to play with the stuff! 

The two catalogs that bother me to 
some degree, and there must be others of 
the type, are the ones I receive from U S 
Cavalry of Kentucky and Quartermaster 
right here in Suffern California. They 
both cater to the military, para military, 
militia, and police and security people. 
No firearms but every conceivable device 
known to man to cut, capture, and harass 
the folks in the striped sweaters and cau- 
liflower ears. Some of the prices are quite 
fair, I think. 

A dummy grenade—the familiar 
pineapple—at $4.88! Water balloon 
slingshots for that fun crowd—complete 
with 144 biodegradable balloons for less 
than $20! Sniper rifle plastic stocks and 
tactical scopes at bargain prices. It’s easy 
to figure out where our street gangs and 
other nogoodniks get their gear. 
Everything decorated in at least six styles 
of camo. It doesn’t pay to look around 
the barnyard or garden anymore before 
putting the lamps out— you would never 
see these high tech criminals anyway. 

A few days ago, while I was doing my 
assigned household chores before the 
mercury passed the hundred mark on its 
way to our normal noon temperature, I 
found No 4 wife looking through the U § 
Cavalry catalog that had just come in the 
mail. She seldom leaves the fashion mags 
and English mysteries that make up her 
mid-day lounging fare. 

“Do you realize that anyone can buy a 
WwW II jump suit?” she announced to me. 
“I suppose they throw in the paratrooper 
cricket clicker, if you buy the complete 
outfit with those high laced boots and 
all,” I replied. 

“No the paratrooper cricket clicker is 
$4.95 extra,” she said. 


“And look, they have on sale Russian 
Camo ponchos, Russian Infantry insulat- 
ed suits, and KGB watches!” she 
remarked in delight. 

“Why don’t you order out some the 
goodies you need,” I kidded her along. 
She gave me a funny serious look. 

“T just might do that. This stuff is com- 
ing back in vogue with the 50th anniver- 
sary and all. I see a blue French Air 
Force Officer Wool coat that has gold 
buttons and that French look that I could 
have altered to wear. And there’s an East 
German Officers Dress Coat with nifty 
lapel ornaments in tan gabardine wool 
that you’d pay a fortune for here, only 
$9.88!” 

Another page revealed a “Cattleman’s 
Drover coat, the kind that come to just 
above your shoes but she was shocked 
they would charge $90. “I'll get some of 
these other things and that smashing 
Swiss Army WW II tunic—all wool and 
Swiss made for less than $10!” 

I was amazed what was being made 
available by mail. More than ten coun- 
tries with standing armies and navys had 
clothing and gear for sale. They should 
have learned the lesson we did after WW 
II. The government could not get rid of 
fast enough billions of dollars worth of 
equipment and personal gear. The surplus 
stores would sell you anything from 
Jeeps to GI khaki belts. Those went for 
10 cents! Then when the Korean War 
came along the government could find 
very little to send over seas with the 
reserves called up. 

I remember going up and down 
Flatbush Avenue in Brooklyn in a Navy 
stake bed truck buying up everything 
Marine Green from those same surplus 
stores. Many of us spent the early days in 
Korea with a mix of Army, Navy, and 
Marine Corps gear. 

So what I have to tell these countries in 
Europe dumping all this good stuff. 
Don’t be too quick to cash in. The Cold 
War may be over but the one boiling in 
Bosnia is not and that’s just the place 
where WW I started. Hang onto those 
French Foreign Legion Sniper Scarves 
($15) and Israeli gas masks ($9.49 ) — 
history does repeat itself and it pay to be 
ready! I know my wife will be. 
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ZERO’S, HOT AND COLD 


Summers are hot in California’s San 
Joaquin valley. Strings of days with triple 
digit temperatures are not unusual. Tales 
from the tropics about rifle barrels too 
hot to touch from mere exposure to the 
sun must be true, the same thing happens 
here. 

Brutal heat often extends well past the 
opening weeks of the local deer hunting 
season. Californians are blessed with 
long seasons which begin early, being 
timed to precede the annual deer migra- 
tions from the Sierras. The state is divid- 
ed into geographical zones, and seasons 
set to provide a kill level obtainable by 
the limited numbers of hunters allowed 
per zone. Since I normally hunt zone D- 
6, the closest to my home, the hot sum- 
mer months are no problem to me in 
terms of working up a hunting load or 
sighting in a hunting rifle. While I may 
be sighting in at 105 degrees Fahrenheit, 
any shots I get will probably be at 70 
degrees or more, with temperatures over 
the hundred mark not unusual. 

There have been a few years when I 
have been unable to resist the temptation 
to retrace the footsteps of my youth, and 
I have returned to the upper Midwest for 
whitetail hunts. Shots in Minnesota, 
Wisconsin and Michigan tend to be 
close, and I never gave a thought to try- 
ing to determine the effect that a gross 
temperature change would have on my 
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rifle’s zero. 1996 however, is different. 
An old friend from Michigan and I have 
contracted with an outfitter in Alberta , 
Canada for a combination whitetail and 
mule deer hunt. Our time slot is in late 
November. I expect to see cold, probably 
zero or below. The extreme temperature 
difference from my prep period in 
California to Alberta’s game fields, cou- 
pled with the considerable cost of a guid- 
ed hunt, calls for a bit more scientific 
approach to load preparation. 

When the chips are down, and that 
yearning for venison and onions sautéed 
in butter becomes almost palpable, the 
rifle you will find in my hand is my 
Winchester Model 88, in .308 Win. I 
have carried this old campaigner through 
about twenty five years worth of deer 
seasons. Many years ago I whittled a new 
stock from a piece of cherry wood I got 
from Herter’s and bedded it in Accuglas. 
For years this rifle shot well, first with 
Winchester 150 grain powerpoints in fac- 
tory ammo, and later with various hand- 
loads. It got shot a lot. The sportsman’s 
club at Oakdale California runs a series 
of informal benchrest shoots, and former- 
ly had running deer competition. The old 
88 did OK at the Sporter and Hunter 
class benchrest, and quite well at running 
deer. 

A few years back I could see accuracy 
falling off a bit. Still good enough to hunt 
with, five shots from the bench going 
into two to two and a half inches at 100 
yards, but definitely down a bit. While 
perusing the Brownell catalog I saw a 79 
degree crowning cutter offered for hand 
crowning muzzles. The M88 of course 
has to be cleaned from the muzzle, and I 
wondered if a fresh crown might help it’s 
accuracy, so I sent Brownell’s an order. 

About the same time the plan for the 
trip to Alberta took form. I have always 
used 150 grain bullets for deer in the .308 
Win. The reported large body size of the 
Alberta deer made me wonder if a bit 
more bullet might be prudent. A good 
friend and sometimes hunting companion 
reported excellent results with the 165 
grain Sierra HPBT. He had killed both 
elk and mule deer with this bullet in a 
.30-06 and reported good penetration and 
expansion. I worked up a load using Win. 
748 and this bullet. I tried up to 47 grains 
but flat primers and an instrumental 
velocity on an Oehler 35 chronograph of 
2800 fps looked pretty warm for an old 


lever gun, so I backed down to 46 grains. 

Accuracy was good, better than I had 
seen in a while from this rifle. Whether 
this was due to the load or the new crown 
I really don’t know. Velocity was 2700 
fps almost on the nose at 95 degrees 
ambient temperature. That ought to do 
for a deer load. 

But wait a minute. It’s going to be 
around zero, plus or minus a shiver, up in 
Alberta. Back to the loading bench. I 
loaded up another 20 rounds, and put 10 
of them into the freezer. After about 
twelve hours of freezer time I put them 
into an ice chest between two blocks of 
artificial ice and went back to the range. 

The 10 frozen rounds were fired with a 
minimum of time with the round in the 
chamber, and with several minutes 
between rounds for the rifle to cool. Air 
temperature was around 95 degrees. A 
second group was fired using the same 
protocol and ambient ammo. Neither 
group was great, about 3", with surpris- 
ingly little difference in group size, con- 
sidering the quick shooting. 

Group centers were markedly different, 
with the frozen ammo grouping about 4" 
higher than ambient temperature ammo. 
The chronograph showed the frozen 
ammo to be 65 fps slower than the ambi- 
ent ammo. Both had single digit standard 
deviations. 

Four inches. Seems like a lot for only 
65 fps difference. Makes a guy wonder 
what the rest of his loads would do. And 
if there is any way to shrink the spread. 
Would magnum primers help ? Is extrud- 
ed powder any better than ball powder in 
this respect ? Maybe my old 88 with it’s 
fully bedded barrel is particularly bad in 
this respect. 

Pondering these questions led to two 
possibilities. I could research the answer 
in various ballistic publications, or I 
could try a shooting test. Shooting is fun. 
Research is too much like work. Easy 
decision. Using a variety of firearms and 
loads and shooting identical loads frozen 
and unfrozen should tell us something. 
What we are looking for is the difference 
in group centers produced by the two 
conditions. Finding the single center 
point of a ten shot group so that it can be 
compared to another ten shot group is 
something I never tried before. 

After a good deal of thought and con- 
sultation with several friends, the follow- 
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ing method was adopted. Both groups 
would be shot on identical target faces. A 
pair of perpendicular lines on the vertical 
and horizontal axis’s would be drawn 
intersecting through the center of the 
point of aim. The distance from the cen- 
ter of each shot’s impact to the horizontal 
line would be measured with a vernier 
calipers, those above the line recorded as 
a positive number, those below the line 
recorded as a negative number. The dis- 
tances were then added and averaged. 
The procedure was then repeated for dis- 
tance from the vertical line, shots to the 
left given negative value shots to the 
right positive. These two numbers 
defined a single point, the group center. 
Both frozen and ambient group centers 
could be plotted and the straight line dis- 
tance between them measured. 

Since I was thinking in terms of testing 
as broad a range of hunting cartridges as 
I could, my limited arsenal forced me to 
use rifles with a variety of sighting 
equipment. Thus it became necessary to 
use several target faces, all to be evaluat- 
ed as above. Iron sights were shot on the 
MR 31 target. Low power scopes on the 
Luepold and Stevens “Sight In Target” 
with it’s four black squares 2" on a side 
arraigned in a square with 2" of white 
between. Higher power scopes were shot 
on a smaller version of the Luepold tar- 
get I make up myself using 1" square 
black pasters on 1/4" grid graph paper 
with 1" white between squares. 

All ammo variables were loaded in 
batches of 20 rounds. Ten rounds of each 
variable went into the freezer and ten 
stayed out. The frozen ammo had been in 
the freezer about twenty hours before 
being removed and placed in an ice chest 
to go to the range. The temperature in the 
freezer was minus five degrees F. By the 
time firing commenced the temperature 
in the ice chest was twenty degrees, and 
by the end of the test it had risen to thirty 
degrees. Test firing was done on an 
August afternoon at the Oakdale CA. 
Oakdale Sportsman’s Club range. The 
newspaper the next day said the after- 
noon high was 102 degrees, but a ther- 
mometer on the shaded bench only went 
to 95 degrees. 

All brass used in this test had primer 
pockets uniformed and flash holes 
deburred. All powder charges were 
weighed. Velocities were measured on an 
Oehler 35 chronograph with the screens 
set 10’ from the muzzle. 

The data which follows represents the 
results of that firing. 
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338 Win. 
Rifle: Winchester Model 70, 24" barrel. Four power scope, duplex reticule. 
Load: Remington brass. CCI 250 primer. Sierra 250 gr. SPBT bullet. 73 gr. H 4831 


powder. 
FROZEN HOT 
Ave. Vel. 2613 Ave.Vel. 2638 
Hi. 2633 Hi 2671 
Low 2584 Low 2609 
ES 49 ES 62 
Sd 14 Sd 17 


Points of impact .5" apart with Frozen ammo .5" to the right of Hot ammo point of impact. 


Load: Remington brass. CCI 250 primer. Sierra 250 gr. SPBT bullet. 68 gr. H 414 


FROZEN HOT 
Ave. Vel. 2536 Ave. Vel 2585 
Hi 2563 Hi 2599 
Low 2510 Low 2576 
ES 53 ES 23 
Sd 18 Sd 7 


Point of impact 1.475" apart. Frozen ammo low by 1.375" and .541 to the right of Hot 
ammo. 


.30-06 Springfield 
Rifle: 1903 Springfield with Redfield aperture rear and patridge post front sights. 24" barrel. 
Load: Winchester brass, Fed 210 M primers, 180 gr. Speer SPFB bullets, 58 grs. of H4831. 


FROZEN HOT 
Ave. Vel. 2505 Ave. Vel. 2540 
Hi 2542 Hi 2552 
Low 2442 Low 2527 
ES 100 ES 25 
Sd 29 Sd 11 


Point of impact .930 apart. Frozen ammo low by .400" and to the right of Hot ammo by 
840". 


Load: Winchester cases, CCI 250 primer, 180 gr. Speer SPFB bullets, 52 grs. of H414. 


FROZEN HOT 
Ave. Vel 2419 Ave. Vel. 2426 
Hi 2450 Hi 2460 
Low 2375 Low 2391 
ES 15 ES 69 
Sd 21 Sd 22 


Point of impact 1.150" apart. Frozen ammo above Hot ammo point of impact. 


308 Win. 
Rifle: Winchester Model 88, 22" barrel, 3-9 variable scope set at 9X. 
Load: Winchester brass, Fed. 210M primer, Sierra 165 gr. HPBT bullet, 44 grs. IMR 4064. 


FROZEN HOT 
Ave. Vel. 2656 Ave. Vel. 2675 
Hi 2681 Hi 2689 
Low 2622 Low 2647 
ES 59 ES 42 
Sd 21 Sd 12 


Points of impact .650" apart. Frozen ammo .567" low and .245" to the left of Hot point 
of impact. 


Load: Winchester brass, CCI 250 primer, Sierra 165 gr. HPBT bullet, 46 grs. WW 748. 


FROZEN HOT 
Ave. Vel. 2698 Ave. Vel. 2751 
Hi 2735 Hi 2715 
Low 2680 Low 2732 
ES 55 ES 43 
Sd 16 Sd 13 


Points of impact 2.175" apart. Frozen ammo 2.174" high and .047" to the right of Hot 
point of impact. 
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Load: Federal brass, Federal 120M primer, Sierra 165 gr. HPBT bullet, 46 grs. Varget. 


FROZEN HOT 
Ave. Vel. 2733 Ave. Vel. 2723 
Hi. 2761 Hi. 2759 
Low 2706 Low 2706 
ES 55 ES 53 
Sd. 17 Sd. 17 


Points of impact .309" apart. Frozen ammo .149" high and .280" to the right of Hot 
point of impact. 


.243 Win. 
Rifle: Ruger No. 1, 22" barrel. 2 to 7 power variable scope set at 7X. 
Load: Lake City Match brass, reformed to .243, fireformed, neck turned and neck sized for 
the Ruger No. 1. Federal 210M primer, 85 gr. Sierra HPBT bullet, 37 grs. IMR 4064. 


FROZEN HOT 
Ave. Vel. 2965 Ave. Vel. 3047 
Hi. 2995 Hi. 3087 
Low 2941 Low 3036 
ES 54 ES 51 
Sd. 16 Sd. 16 


Points of impact .575 apart. Frozen ammo .290" low and .482" to the right of Hot 
ammo point of impact. 


Load: Winchester brass, Federal 210M primer, 85 gr. Sierra HPBT bullet, 45 grs. H 414. 


FROZEN HOT 
Ave. Vel. 3077 Ave. Vel. 3189 
Hi. 3100 Hi. 3241 
Low. 3040 Low. 3122 
ES 60 ES 119 
Sd 19 Sd. 42 


Points of impact 1.285" apart. Frozen ammo .637 lower and 1.108 to the right of Hot 
ammo point of impact. 


.22-250 Rem. 
Rifle: MAS-36, 26” Barrel, ten power scope. 
Load: Remington brass, Federal 210M primers, Winchester 55 gr. Power Point bullet, 
40 grs. H4831. 


FROZEN HOT 
Ave. Vel. 3243 Ave. Vel. 3408 
Hi. 3285 Hi. 3408 
Low 3203 Low 3330 
ES 82 ES 78 
Sd. 25 Sd. 27 


Points of impact .775 apart. Frozen ammo .714 lower and .274 to the left of Hot ammo 
point of impact. 


Load: Remington brass, Federal 210 M primer, Winchester 55 gr. Power Point bullet, 


37 grs. H380. 
FROZEN HOT 
Ave. Vel. 3396 Ave. Vel. 3514 
Hi. 3442 Hi. 3546 
Low 3322 Low 3458 
ES 120 ES 88 
Sd 35 Sd. 24 


Points of impact 1.906 apart. Frozen ammo 1.900 higher and .361 to the right of Hot 
ammo point of impact. 


Load: Federal brass, Federal 210M primer, 55 gr. Berger HPFB bullet, 36.5 grs. Varget. 


FROZEN HOT 
Ave. Vel. 3687 Ave. Vel. 3815 
Hi. 3731 Hi. 3836 
Low 3639 Low 3787 
ES 92 ES 49 
Sd. 35 Sd. 18 


Points of impact 3.530" apart. Frozen ammo 3.520 higher and .468" to the left of Hot 
ammo point of impact. 
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So, what does all this data mean? To 
help myself understand what I am seeing 
I made up a little summary table. 


SPREAD | CALIBER | POWDER | PRIMER 
F 210M 
CCI 250 
F 210M 


F 210M 


F 210M 


F 210M 


CCI 250 
F 210M 
CCI 250 
CCI 250 
; CCI 250 
.22-250| Varget | F 210M 


The first thing that needs to be said 
about this effort is that the sample popu- 
lations are too small to allow firm con- 
clusions. This is of course nothing new in 
the shooting sports. We shooters are con- 
stantly faced with the need to make deci- 
sions without statistically valid data. The 
best we can do is to observe as objective- 
ly as we can, and go with our best judg- 
ment. 

That said, let me hazard a few observa- 
tions. First, Varget seems to be the 
answer to my immediate problem of what 
to load in the .308 Win. for the Alberta 
trip. I need to work on an accurate load, 
and then recheck the spread at tempera- 
ture extremes, but at least there is light at 
the end of the tunnel. It is curious though 
that Varget performed so badly in the 
.22-250. I can only hazard a guess that 
my MAS 36 just doesn’t like the stuff. It 
has been an extremely fickle performer 
since the day I built it. But that doesn’t 
explain the extreme velocity variation hot 
to cold in the .22-250. As it happens this 
was the last load shot the afternoon of the 
test, so it had the least temperature differ- 
ence. Curious. 

Second, it looks to me as though 
extruded powder beats ball powder hands 
down when it comes to temperature 
extremes. Actually, the small sample 
sizes in this test mean that the spreads 
seen in all the extruded powder loads 
could be explained by the variation pre- 
sent in a normal population. I am particu- 
larly unhappy about the poor perfor- 
mance of ball powder as I have leaned 
heavily on it for years just because it’s so 
darned easy to use. Substituting a mag- 
num primer for the Federal 210 in my 
original .308 load using W748 made a 
significant difference, cutting the spread 
nearly in half. I have shot literally thou- 
sands of rounds of .308 Win loaded with 
ball powder and standard primers. Looks 
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like that was not the best decision I ever 
made. 

Last, but perhaps most important, I 
can’t predict whether the point of impact 
shift will go high or low. To me that says 
that finding a load with the minimum 
shift is a task I can’t afford to ignore. 

As usual I have raised more questions 
for myself than I answered. Maybe that’s 


See September issue of Precision 
Shooting magazine page 83 for 
available models and details... 
or call for brochures. 


the essence of the fascination shooting 


holds. ® 
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EXTREME RIFLE ACCURACY OR, 
THE IMPOSSIBLE ZERO GROUP 


I was thumbing through eight years 
back numbers of PS recently searching 
for an article. I know you can get an 
index but that takes away all the fun of 
being distracted by other articles on the 
way. Anyway, I couldn’t help but keep 
reading the masthead statement “dealing 
exclusively with the topic of extreme 
rifle accuracy”. It started me wondering 
how you could define ‘extreme’. So off I 
went to the Oxford English Dictionary, 
where it said, among other things, “the 
highest degree of anything”. Now one 
definition of a degree is an angular mea- 
surement, so that in turn lead me to ask, 
“what is the smallest possible angular 
spread?” The obvious answer to that is of 
course the bench shooters Holy Grail, 
zero. Unfortunately, the laws of physics 
say that this is not possible! So, let me try 
and explain why a true absolute zero 
group is impossible to achieve (proba- 
bly). 

In general life, good old Isaac Newton 
and his laws still do a pretty good job. 
However, when you get down to extreme 
levels, they just don’t hack it. So step for- 
ward quantum mechanics. 

First, we need a little junior high 
physics as background. Light, as you 
know, is a form of electromagnetic radia- 
tion. Although we normally talk about 
light waves, to explain all the properties 
of light and other electromagnetic radia- 
tion, you have to accept that they propa- 
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gate (move) as if they were waves but, 
interact with matter (exchange energy) as 
if they were particles. For the moment 
though lets concentrate on their wave 
properties. 

When light, or any other type of wave, 
passes through a narrow aperture its path 
is diffracted (bent). The amount that it is 
bent can be calculated using the equation 
sin8,=nMd (where sin@, is the sine of the 
diffracted angle, n is the diffraction 
order, A is the wavelength of the wave 
and, d is the size of the aperture). As you 
can see the angle that the wave is dif- 
fracted is influenced by both the wave- 
length (A) and the size of the aperture (d). 
Remember that, it becomes important 
later. 

Now what about the electromagnetic 
radiation interacting with matter 
(exchanging energy) as particles. 
According to the particle model, a beam 
of electromagnetic radiation can be 
thought of as a stream of quanta that each 
have energy and momentum (but no 
mass), each of which is called a photon, 
(“ready photon torpedoes Mr Spock”). 
When a photon of sufficient energy 
(E=hf, E=energy of photon, h=Planck’s 
constant of 6 -626 x 10™Js, f&frequency 
of wave) strikes a piece of metal it can 
knock an electron out of the metal just as 
if it were a piece of matter. This is called 
the photoelectric effect and is the basis 
for the photoelectric cell. Think of a pho- 


ton as a little package of energy analo- 
gous with your bullet, even though it has 
no mass. 

So there you have it, Electromagnetic 
radiation can be thought of as waves 
when it moves and as particles when it 
interacts with matter. This is called the 
wave/particle duality. 

Those of you still awake, are probably 
asking what all this physics has to do 
with shooting and the search for the zero 
group. You’re probably also glad you 
had the common sense to became 
lawyers, accountants, rat-catchers etc. 
rather than physicists. Fortunately, com- 
mon sense has no part to play in quantum 
mechanics. In quantum mechanics, if 
something seems sensible it’s probably 
wrong. 

Anyway, back to the story. Now that 
we have established that electromagnetic 
radiation can behave as waves and parti- 
cles, what about matter (e.g. our bullet). 
In 1923 a young graduate student at the 
Sorbonne, one Prince Louis de Broglie, 
came up with an extraordinary idea. He 
suggested that the wave/particle duality 
described above might apply not only to 
electromagnetic radiation but also to mat- 
ter! Prince de Broglie proposed that, 
although matter behaves as a particle 
when it interacts (exchanges energy) with 
other matter, it might behave as a wave 
when it propagates (moves without 
exchanging energy). The key idea was 
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that every sample of matter has an 
associated wavefunction. He correctly 
predicted that the wavelength of any 
quanta of matter could be found from the 
equation A,p,=h/p (Agp is the de Broglie 
wavelength that represents the matter’s 
wavefunction, h is again Planck’s con- 
stant, p is the momentum of the matter). 
As momentum is the mass of the matter 
times its velocity (direction and speed) 
this can be rewritten as Agg=h/mv 

Now, it follows that as our bullet is 
matter, it too can be described by a wave- 
function. Lets work out the de Broglie 
wavelength that represents a 68gn bullet. 
First lets convert that mass to real inter- 


national SI units (kg). That’s 
0.0648 _ 4 
68en x 1000 = 4.4x 10°Kg(0.0044 Kg) 


Notice that I said mass not weight. 
Mass is the amount of matter something 
contains and is the same anywhere in the 
universe. Strictly speaking, weight is a 
force, it is the mass times the acceleration 
due to gravity where the weight is being 
measured (roughly 9-8ms"' on Earth) so 
the weight of the bullet is 4.4 xl0%kg x 
9.8ms'= 4 .3 x 10°N (newtons). Next 
time that you have to put your weight on 
an insurance or medical form, instead of 
putting 150lb, put your real weight on 
Earth of 6 -67 x 10°’N(667N), that’ ll con- 
fuse them. 

Now, lets take the magnitude of the 
velocity, (speed) of the bullet at the muz- 
zle to be 3200 fps, so again in inter- 
national SI units that becomes 9 .75 x 
10° ms' (975 metres per second). 

Using the above values for our bullet 
and speed in the de Broglie equation 
gives: 
= 6-626 x 10“Js 

dB 4.4 x 10°kg x 9-75 x 10°ms' 

What this means is that our bullet can 
be thought of as propagating (moving) as 
if it were a wave with wavelength of 
=1-5x 10m. 

Like every other wave, our bullet must 
also be diffracted when passing through 
an aperture. Guess what the muzzle of 
you rifle is? You got it, an aperture. So, 
lets see what effect on the bullet’s direc- 
tion takes place due to it being diffracted 
on passing through the muzzle. Lets take 
the size of the aperture (the muzzle) that 
our wave (bullet) passes through as 6mm 
(6x10°m). 

So, substituting into our equation for a 
first order diffraction, sin0);=/)4,/d 
gives 


sin@, = Es =1.4x 10°deg. 


So there you are, quantum mechanics 
predicts that the bullet will probably be 
diffracted on passing through the muzzle 


=1.5x 10™m. 
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by 1-4 x 10*%°deg (2 - 4 x 10° minutes). 
At 100 metres that would be the equiva- 
lent of enlarging the group by the stag- 
gering amount of 4 -9 x 10m. To give 
you some idea of the truly amazing 
distance that this really is, let me put it 
into perspective. That’s roughly 
100,000,000,000,000,000,000 (100 mil- 
lion million million) times less than the 
diameter of a hydrogen atom. 

No matter how well Jim Borden or 
Callum Ferguson builds that rifle. No 
matter how well you put together that 
ammo or which Houston Warehouse you 
shoot in, your group can never be pre- 
cisely zero. Although you cannot mea- 
sure the increase in group size due to dif- 
fraction with your dial callipers (nothing 
exists that can measure it), nevertheless it 
will still happen, it will probably be 
there. I say probably, because quantum 
mechanics predicts only probabilities. 

As the barrel is a circular aperture, the 
bullet has an infinite number of diffrac- 
tion directions around the circumference 
of the muzzle. However, the most proba- 
ble is straight ahead, that is no diffrac- 
tion. Most of the rest will fall into an 
angular area up to the first diffraction 
order of 1 -4 x 10°°deg (2 -4 x 10° min) 
and, in a circular pattern around the 
straight ahead. Then, a smaller number of 
shots fall into an area representing a sec- 
ond order diffraction at 2-8 x 10°°deg etc. 

Incidentally, a 52gn .223 bullet, at the 
same speed, would be diffracted by a 
third as much again. So in terms of quan- 
tum mechanics, the bigger bullet is the 
way to go. Theoretically of course the 
hairy chested men of the benchrest game, 
the 50 calibre boys win this diffraction 
battle hands down. So, if your really wor- 
ried about this effect, at the next Super 
Shoot use your 50 calibre bench gun. If 
nothing else, the muzzle blast should 
ensure you beat the guys (or gals) on the 
next bench! 

Can we then predict with any certainty 
where our bullet is going to impact? I’m 
afraid that the answer to that one is no. 
Step forward another Nobel Laureate, 
Werner Heisenberg and his uncertainty 
principle. 

As you probably know, an object’s 
direction and rate of motion has to be 
described in three dimensions, if you 
like; forward, up and down, and left and 
right. Traditionally described as its x, y, 
and z co-ordinates. This is of course true 
for our bullet on its flight to the target. 
For now, lets concentrate on the x co- 
ordinate, as the principle will be equally 
true for y and z. What Heisenberg says is 
that if you know precisely the position of 
an object you can know nothing about its 


momentum (mass x velocity) as velocity 
is a vector this also implies direction. 

What his equation, Ax Ap, 2h4n, says 
is that the product of the uncertainty of 
an object’s position (Ax) and, the uncer- 
tainty of an object’s momentum in the 
same co-ordinate (Ap,) is at least h/41 
(that is our old friend Planck’s constant 
divided by 4 pi - that’s roughly 12.6). 
What this means is that if you know pre- 
cisely the position of an object, the 
uncertainty Ax equals zero. It follows 
therefore that as the products of uncer- 
tainties Ax Ap, 2h/4n, if one of those 
uncertainties say, Ax equals zero, the 
other Ap, must equal infinity. So, if you 
know its position precisely you can 
know absolutely nothing about its 
momentum (mass x velocity) and visa 
versa. What this means is that if you 
know precisely where your bullet is (e.g. 
your muzzle) you can know nothing 
about its direction. If you know roughly 
where it is you can know roughly the 
direction it is going, this is the normal 
state of affairs. 

Incidentally, the uncertainty principle 
applies to many other pairs of variables 
for example time and energy. I know this 
to be true, because if I’ve the time she 
hasn’t the energy and, if I’ve the energy 
she hasn’t the time! 

So you see, not only does de Broglie 
show that the wavefunction that is your 
bullet, will probably be diffracted from 
the straight ahead when passing through 
the muzzle. Heisenberg shows that you 
cannot predict with any certainty at any 
time which direction your bullet is travel- 
ling if you know where it is. This has no 
real effect on me as I have never been 
able to predict the direction my bullet 
will take. 

The diffraction effect does however 
have several advantages to you the shoot- 
er. First, what a great excuse for that 
flyer, remember, it wasn’t you pointing 
the rifle in the wrong direction (oh yes it 
was), it was your bullet’s wavefunction 
being diffracted at the muzzle by the 
laws of quantum mechanics! Better still, 
as the diffraction effect applies to all 
matter passing through an aperture, next 
time you walk through a doorway that 
slight deviation from your straight ahead 
path could be due to your associated 
wavefunction being diffracted by the 
doorway. It of course has nothing to do 
with that rather nice single malt you just 
had in your den. 

Dr. Colin Symonds 


® 
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AN IMPROVED DECAPPER FOR RCBS AND 
SIMILAR 2-DIE SETS 


M.L. McPherson 


Synopsis: The standard decapper assembly found on typical full-length sizing dies is poorly designed. This design fault leads to 
handloading difficulties that can contribute to loss of accuracy in the resulting ammunition. However, this problem is easily corrected 
with modest expense and minimal skills using everyday handyman tools. There are several ways this modification can be accom- 
plished. The most advantageous requires Hornady’s carbide decapper conversion kit. A more economical alternative requires only an 


extra decapper collet nut. 


Difficult case neck expansion is one 
problem most of us have encountered 
while handloading bottleneck cartridges. 
Besides being a nuisance, this condition 
can also cause deformation of the resized 
case. The standard cure is application of 
a dry lubricant (such as graphite) inside 
the case necks. Another option is case 
neck annealing, this softens case necks 
and thereby eases expansion. However, 
neither of these mitigations is a perfect 
solution. 

In high recoiling, big game hunting 
loads one should work to increase, not 
decrease, case neck-to-bullet tension. For 
such loads, softening case necks or leav- 
ing lubricant residue in case necks is 
counter productive. In target loads even 
dry lubricants can be detrimental to accu- 
racy, especially when the lubricant film 
might not be uniformly distributed in the 
neck of any one load or uniformly abun- 
dant from one load to the next. 

As a practical matter, application of 
any case neck lubricant has formerly 
been a nuisnace at best. However, there 
is a way to ease case neck expansion 
without the necessity of lubricating or 
annealing. Of course, annealing is still 
necessary to avoid splitting much-hard- 
ened case necks and a uniform amount of 
the proper type of lubricant might be 
beneficial in target loads. 

(Here, again, we have NECO coming 
to the rescue. They are now offering a 
new product, which eases the task of case 
neck lubrication. Basically, this product 
consists of a small tub filled with small 
steel shot and moly-disulfide. One mere- 
ly inserts the case neck into the tub and 
gives the case a gentle twist. That is all! 
Both inside and outside of the neck is 
thus coated with a fine uniform layer of 
moly and the case is ready for neck siz- 
ing. For those using moly-plated bullets 
who also want to lubricate their necks, 
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use of moly should have special value -- 
it seems unwise to mix different types of 
lubricants....) 

In extreme instances, e.g., a sharp 
shouldered case with a relatively soft 
case body, high neck expansion effort 
(friction) can pull the inside of the case 
shoulder measurably forward. In certain 
instances, this condition has resulted in 
resized cases that were difficult, or 
impossible, to chamber. Obviously, this 
situation can also result in a bent case 
neck, thereby ruining the assembled car- 
tridge’s accuracy potential. 

With a bit of tinkering and a modest 
investment, the handloader can improve 
the functioning of any typical case neck 
expander. This modification can be 
accomplished in several ways. The best 
method of correction requires purchase 
of Hornady’s relatively expensive car- 
bide replacement decapper assembly and 
one or two pistol-style decapper pin col- 
let nuts to fit the existing stem. The car- 
bide button modification completely 
eliminates the need for any kind of case 
neck lubrication. The economical method 
of conversion requires only the purchase 
of one pistol-style decapper pin collet 
nut. (Note that this latter method does not 
necessarily eliminate the need for case 
neck lubrication.) 

On standard (RCBS) style dies, either 
modification is easily accomplished in 
less than one hour using only the follow- 
ing tools: Bench vise, electric drill, medi- 
um bastard file, 10-32" tap, 10-32" die, 
5/32" drill bit (though a #20 index drill 
works better) and thread locking com- 
pound. (On 22 caliber and 6mm dies, and 
perhaps other brands of dies, these sizes 
might not be correct, simply measure the 
threads on the small end of the decapper 
stem and match that diameter and thread 
pitch. I do not know if this modification 
is feasible on 17 caliber dies.) 


The purpose of this modification is to 
raise the neck expander ball on the 
decapper shaft so that neck expansion 
occurs when the sized case is still almost 
fully inserted into the die. In typical com- 
pound-leverage presses this modification 
increases mechanical advantage about 
three times and thus reduces operator 
effort to about one-third. Perhaps more 
importantly, this modification reduces 
the possibility of bending case necks out 
of alignment with the case body. 

In the unaltered system, the case neck 
is entirely unsuppoerted against possible 
bending during neck expansion. Bending 
can occur when the expander pulls suffi- 
ciently hard on the neck as it passes 
through. If the case shoulder bends a bit 
on one side, or if it bends more on one 
side than the other, the centerline of the 
neck will no longer coincide with the 
centerline of the case body. This is disas- 
trous for accuracy. 

This modified system, when properly 
adjusted, provides support for most of the 
case neck when expansion begins. Only 
the very end of the neck is expanded 
while none of the neck is supported by 
the die. This situation greatly reduces, 
and likely will completley eliminate, 
neck bending. 

The first order of business is to decide 
if you want to spend about $20 to create 
a premium carbide neck expander or a 
few dollars to modify your existing 
expander so that it works much better. 
Advantages of the carbide option 
include: 


Carbide is slicker than hardened steel 
(it generates only about 1/3rd the 
friction), this helps in three ways. 
First, this reduces the effort needed 
to expand the case neck. Second, 
this reduces the possibility that a 
case will be distorted during neck 
expansion. Third, this completely 
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eliminates the need to lubricate the 
inside of the case neck. 

The design of the following modifica- 
tion leaves the carbide expander 
free to float on the shaft so it will 
self-center. This further reduces the 
possibility of asymmetric case dis- 
tortion. 

You will first need to determine the 
distance the expander can be raised. This 
depends on the cartridge for which you 
are building your custom decapper. To 
determine this distance: 


Adjust the decapper pin until %" pro- 
trudes below the bottom of the die. 
Fully size a fired cartridge. Measure 
the amount of decapper stem pro- 
truding above the stem-locking nut, 
call this distance (A). Unlock the 
stem and screw it out of the die 
until the expander ball comes into 
contact with the juncture of the 
case shoulder and neck — do not 
force the stem, when you feel it 
touch the case, STOP. Lightly lock 
the locking nut. Remeasure the 
decapper stem protruding above 
the stem-locking nut, call this dis- 
tance (B). Subtract the original 
measurement from the final mea- 
surement, this difference, (B-A) 
minus about 0.050", is the distance 
you can raise the expander on the 
stem, call this distance (C). 
[C=(B-A)-0.050"] 

Unlock the locking nut and turn the 
stem back into the die one full turn. 
Remove the case. Then remove the stem 
and strip it of all parts. Next measure and 
mark the shaft for turning. Staring at the 
existing shoulder at the small end of the 
stem and measuring toward the big end, 
measure off the distance (C) noted above. 
Mark the shaft at that location. A perma- 
nent marker works well. 

Chuck the big end of the stem into a 
drill that has been secured in a bench 
vise. Lock the drill on at a moderate 
speed. Carefully file the area between the 
mark and the existing shoulder to about 
0.185" diameter (22 and 6mm shaft 
require a smaller diameter, simply match 
the existing small end of the stem). For 
the carbide button modification leave the 
shoulder area — where the shaft returns 
to full diameter — reasonably square and 
concentric. This will prevent the carbide 
button from canting and overworking the 
case neck when an already sized case is 
inserted into the die or when a smaller 
caliber case is converted by neck expan- 
sion, e.g., 7-08 to 308. 

Remove the stem from the drill and the 
drill from the vise. Secure the stem 
between wood blocks in the vise and 
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thread the ground-down portion with a 
10-32 die (22 and 6mm shafts require a 
smaller die). For the carbide unit, thread 
all but about 0.2" of the ground-down 
length. For the economy version run the 
threads all the way to the shoulder. 

Now that the stem is properly modi- 
fied, depending upon your goal, you will 
need a nut to hold the carbide button up 
on the stem or you will need to modify 
the existing expander so it can be 
screwed to the top of the newly threaded 
section of the shaft. 

For the carbide modification, the easi- 
est solution is to simply grind off the col- 
let end of the existing steel expander. 
You will also need to grind the expander 
ball slightly smaller. (When I have these 
available, I like to substitute the next size 
smaller expander. This aids in case align- 
ment and facilitates sizing cases with 
dented or undersize necks.) 

The necessary grinding can be done with 
either a bench grinder or a side grinder. Be 
careful not to overheat the piece and there- 
by ruin its temper. After grinding, run the 
proper size drill bit through the piece to 
ensure any burrs are removed from the 
ground end and then run the proper tap 
through the threads (beginning at the 
threaded end) to ensure those are clean. 


Ask for 
Shooting Chrony at 
your local gun shop 

or call us toll-free, 9 to 5 p.m. EST, 
1-800-385-3161 


N. Tonawanda, 
NY 14120 


Better Hunters and Marksmen 


arent Lucky. They’re Smarter! 


To make every shot count, the best hunters and marksmen 
measure how fast and consistent their ammo is. And chances 
are, when they do, they measure it with a Shooting Chrony. 


Shooting 
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3269 Niagara Falls Blvd. 2446 Cawthra Rd., 


You might choose, instead, to drill 
through the existing expander and there- 
by thread the entire length. This method 
has one advantage, it makes the resulting 
assembly slightly more rigid -- the longer 
piece will support more of the thinned 
stem. If this is your choice, secure the 
piece to be drilled in a non-crushing 
clamp in a vise. For either modification, 
you can drill through the existing 
expander, for the carbide conversion you 
might opt to drill through a second pistol 
decapper collet nut. 

(You can make a non-crushing clamp 
by drilling a hole near the end of a piece 
of hardwood. This hole should be about 
the same diameter as the knurled protion 
of the nut. Saw a slot in the wood, begin- 
ning at the end and extending about one- 
inch past the hole. Push the nut into the 
hole, then securely clamp the wood into 
the vise. The slot allows the wood to 
clamp tightly against the nut. Thus 
clamped, the nut is not appreciably dis- 
torted yet, if one proceeds cautiously, it 
will not turn during drilling or threading.) 

Chuck a #20 (0.161") indeex drill bit (a 
5/32" bit will do) into the drill (for the 22 
and 6mm choose the largest bit that will 
freely pass into the threaded end of the 
piece). If you are working with a short 

Continued on next page 


And with features like 
our Beta model, you're 
going to be a lot more accurate. 


POWER PACKED WITH FEATURES: 


* 60-shot memory (divided into 6 numbered 
strings from 2 — 10 shots each). 


* Measures high, low and average velocities, 
extreme spread and standard deviations. 


* Jack for optional remote control. 


¢ Retrieval of individual shot velocity measurements. 

¢ With a flip of the finger switch, from fps to mps 
and vice versa. 

© Can be switched off, taken home and switched 
on for reviewing, information retrieval or 
downloading onto your computer. 

* Moves instantly from string to string, interrupts 

shooting on any string, returns to any string 

without memory loss, each string delivers its 

own statistics, etc. 


All models are size: 44” x 2%" x74" when folded, 
weigh 2.3 Ibs. 5-Year warranty. Accuracy 0.5%. 


® 


Inc. 


Building 1, Unit 10, 
Mississauga, ON 15A 3k6 
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AN IMPROVED 
DECAPPER FOR RCBS 
AND SIMILAR 2-DIE SETS 


Continued 


cartridge you can save time and effort by 
grinding about 0.35" off the collet end of 
the expander or nut before drilling or tap- 
ping it — you will eventually have to 
shorten it anyway. Apply cutting oil and 
carefully drill through the nut, starting 
from the threaded end — this insures a 
true hole. 

Thread tapping is probably the hardest 
part of this entire job: The 10-32 (or 
smaller) tap is delicate and you will be 
threading a piece of hardened steel — this 
requires a superior quality tap. If you 
have cutting oil, use it! Starting from the 
threaded end, carefully tap through the 
nut. Advance only about one-quarter turn 
before backing the tap out far enough to 
clear the threads of cutting debris. 

If you have chosen to drill the existing 
expander and use it as a nut to support 
the carbide button, you will need to grind 
the expander’s diameter down a few 
thousandths of an inch. You might find it 
useful to grind the bottom end of the 
expander into a cone shape, this will help 
center cases and will allow proper sizing 
of badly dented case necks. 

On modifications where the expander 
can only be raised a small distance (very 
short bottleneck cases) it might also be 
necessary to shorten the modified 
expander to allow clearance for the extra 
piece, or pieces, on the shaft. 

With an alcohol swab, clean the 
threads in the modified collet nut or 
expander nut and on the shaft. 

Assemble the expander onto the shaft, 
factory end first. For the carbide modifi- 
cation, follow the carbide button with the 
modified nut. Screw the nut, factory end 
first, onto the shaft. Adjust the nut until 
the carbide button has 0.015" end-play. 
On the economy version, leave the 
expander about 0.50" below the new 
shoulder on the shaft. 

Secure the expander or modified nut 
with a thread-locking compound. On the 
carbide version, do not allow any thread 
locker to get under the carbide button, 
this could “freeze” the carbide button in 
place, negating the advantages of the 
floating design. 

Clean any excess thread locking com- 
pound off the exposed threads. Finally, 
insert the decapper pin and install and 
tighten the pistol collet nut. Again, on 
very short cases it might be necessary to 
shorten this collet nut for clearance. 
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Assemble your 
custom decapper/ 
expander stem in 
the sizing die. 
Adjust until a full 
0.30" of the 
decapping pin 
protrudes below 
the die, do not 
lock the stem in 
place. Assuming 
you made _ the 
proper measure- 
ments the expan- 
der should now be 
positioned very 
close to the neck- 
ing portion of the 
die. 

Full-length size 
a fired case. While 
the case is still 
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COMPARISON OF UNMODIFIED EXPANDER TO BOTH 


ECONOMY CONVERSION AND CUSTOM CONVERSION 


fully in the die, 
turn the stem out 
of the die until 
you feel resis- 
tance. Turn the 
decapper back 
down between /, 
and 17% turns. Less 
clearance is better 
but not enough 
clearance can 
destroy your fancy 
new expander 
stem! Experi-menting will help. 

Adjust to get the expander as high as 
possible in the die without any chance of 
its interfering with the case sizing opera- 
tion. Be careful here. If you get the 
expander ball too high and the assembly 
binds during case sizing, something — 
most likely the stem — could get bent! 

Finally, remove the stem locking nut. 
Install a small “O” ring over the stem. 
Re-install the locking nut and tighten it, 
lightly smashing the “O” ring between 
the nut and the top of the sizing die (or 
stem carrier bushing). Ensure that the 
final assembly reflects the careful stem 
adjustment you made. The “O” ring 
allows the stem to float in the die. This 
allows the expander to center without 
stressing the case. 

When I first tried this modification — 
using the carbide expander — I expected a 
big improvement. I was not disappointed, 
the difference in neck expansion effort is 
nothing less than startling. Previously, I 
lightly lubricated case neck interiors with 
a barrel brush that had been saturated 
with an almost dry mixture of Hornady’s 
Unique case lube and graphite (this 
makes the slickest and best case lube I 
have ever tried). Still, using the standard 


Remington die). 


die). 


Bottom: Custom modification: 
expander has been added and positioned higher on the 
stem, also a pistol-style decapper-pin collet-nut now 
secures the decapper-pin (this fits a 280 Remington die). 


Top: Standard expander stem (this comes from a .280 


2nd: Economy modification: Note that expander has been 
raised on the stem and a pistol-style decapper-pin collet-nut 
now secures the decapper-pin (this fits a 284 Winchester 


Note that a carbide 


hardened steel button, expansion effort 
was sometimes very noticeable, especial- 
ly in many-times reloaded cases. 

This modified carbide expander unit 
reduces neck expansion effort almost to 
the point of imperceptibility. Even when 
I simply raise the existing steel unit on 
the stem, the improvement is startling. 
RCBS, Forster and Lee (perhaps others?) 
offer sizing dies with “raised” expanders 
but, to date, no one has offered a raised 
carbide expander and none of the raised 
steel expanders are raised as far as is fea- 
sible. 

The reason manufacturers do not offer 
this latter option should be obvious.... If 
they built the die that way, the unknow- 
ing handloader could easily, and inadver- 
tently, screw the expander just a tad too 
high. The next time he tried to size a case 
in that die the expander stem would like- 
ly be destroyed. There simply is not 
enough room for the case neck to fit 
between the expander and the die! If 
there were, there would be no need for 
the expander! 

Conversely, we assume, those who 
have gone to this trouble will be careful 
not to incorrectly adjust their modified 
stem.... 
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MEASURING LENGTH OF STEM TO TURN-DOWN AND 
THREAD 

Left: Die assembly with stem adjusted for measurement 
(B), see photo caption below. 

Right: Die assembly with stem adjusted normally for mea- 
surement (A), see photo caption below. 

Final adjustment of the modified expander in the die 
requires careful explanation and understanding, see the 
accompanying text. 


STEM: MARKED AND READY TO MODIFY 

Decapper/Expander stem stripped of parts and chucked into 
drill. Drill is secured in bench-mounted vice. Note mark near left 
of unthreaded portion: This denotes the extent of the area to be 
turned down — in this case for a unit to work in a .284 
Winchester die. The amount to turn down depends on the head- 
to-shoulder length of the cartridge. To determine this length: 

1.) Adjust the stem until a full 1/4" of the decapper pin pro- 
trudes below the bottom of the die. 

2.) Measure the decapper stem protruding above the stem 
locking nut, call this measurement (A). 

3.) Fully size a fired cartridge. 

4.) Unlock the stem and turn it counter-clockwise until the 
expander comes into contact with the inside bottom of the 
case neck, lightly tighten the locking nut. 

5.) Remeasure the protruding stem, call this measurement (B). 

The difference in these measurements — (B-A) minus 
about 0.050”, call this measurement (C), is the distance you 
can raise the expander without interfering with case-sizing. 

Before removing the sized case, remember to unlock the 
locking nut and turn the stem clockwise several turns. 
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COMPONENTS REQUIRED OR REQUIRING MODIFICATION 

Left: Pistol-style collet-nut: One required for economy 
conversion, two for custom conversion — one of which will 
require modification. 

Middle: Expander/decapper-pin collet-nut: Requires modi- 
fication in economy conversion, unused in custom modifica- 
tion. 

Right: Carbide expander button (not required in economy 
conversion). 


FILING DOWN THE STEM 

With the drill secured in a bench vice and locked on, care- 
fully run a bastard file over the portion to be turned down 
until it measures a uniform 0.185" diameter. | had the best 
results when the drill was turning counter-clockwise — in 
this arrangement — while | held the big end of the file toward 
me and stroked it over the top of the stem and away from 
me. A sharp high-quality file helps. This took about ten min- 
utes, including setup and measurements. 


Photos continued on next page 
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Continued 


a 


THREADING THE MODIFIED PORTION OF THE STEM 

Here | have locked the bushing and locking nut together to 
secure the stem against rotation. To minimize cosmetic 
damage, one could also secure either the bare stem or this 
assembly between wood blocks. Thread the ground-down 
portion appropriately, for most die sets this is 10-32 thread. 
For the carbide unit, thread all but about 0.2" of the ground- 
down length. For the economy version run the threads all the 
way to the shoulder. 


TAPPING THE EXPANDER OR DECAPPER-PIN COLLET-NUT 
Modification of either the expander/decapper collet nut or 
pistol collet nut — as appropriate — includes drilling through 
the solid portion with a #20 (0.161") index drill bit, though a 
5/32" bit will do. Drill from the threaded end. 
To facilitate drilling and threading, as shown in this pic- 
ture, | drilled this hard, solid piece of wood with a bit just 


smaller than the knurled portion of the neck 
expander/decapper-pin collet-nut. | then sawed a slot 
through and past the hole. Pushing the “nut” into the hole 
and securing the resulting assembly in the vice gave me a 
solid purchase on the nut without distorting it. 

Use extreme caution in threading this hard piece of steel. 
The required tap — usually a 10-32 thread— is delicate. 
Always back the tap out enough to clear the threads after 
cutting about one-quarter of a turn. Cutting oil is highly rec- 
ommended. 
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MEASURING THE STEM 

Here the stem has been reduced almost to finished diame- 
ter, the caliper reads about 0.195". One should stop at about 
0.185" for best results. This diameter facilitates threading 
without compromising either thread quality or stem strength. 

At this diameter the carbide expander will properly “float” 
on the stem. Note the care taken to insure a reasonably 
square and true shoulder where the shaft returns to full 
diameter, also important for the custom conversion since the 
carbide button can be pushed against this shoulder when 
sizing cases with deformed or undersize necks. If this shoul- 
der is untrue the button could get twisted on the shaft, per- 
haps jamming thus and causing sizing problems. 
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PARTS AND OPTIONS 
Top: Standard expander/decapper-pin collet-nut. 


2nd: Unmodified stem. 


3rd: Modified stem (this unit works for .280 Remington, 7MM 
Magnum and similar length cartridges). 


4th: Left: Modified expander. 


Middle: Modified (shortened) pistol-style decapper-pin 
collet-nut 


Right: Hornady carbide expander. 
5th: Unaltered pistol-style decapper-pin collet-nut. 
Bottom: Rule, for scale. 
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PRODUCT REVIEW; RWS DIANA 100 AIR RIFLE 


I went to Camp Perry in 1989 to shoot 
in the Highpower rifle matches there for 
my third time. It was to be my first year 
there in the Expert class. From the way I 
had been shooting all that summer before 
I left for Perry, it looked as if I would 
surely make my goal of breaking 2200 
(out of a possible 2400) and might even 
make Master, which would require a 
2256. It was not to be. My old nemesis, 
Standing, came up and bit me pretty hard. 
My Standing scores weren’t just bad; they 
were terrible. Even though I managed to 
win a first and a third in class in two of 
the Rapidfire matches and didn’t do too 
badly in the Prone Slowfire, I ended up 
with a 2185. 

What to do? I had shot Smallbore posi- 
tion during the winter and whenever I had 
the chance to get to the indoor range dur- 
ing the summer before leaving for Perry, 
shooting at least 60 shots standing each 
time. In addition to all the matches I went 
to, I had also put in one or two practice 
sessions a week with my highpower rifle. 
It seemed that my standing scores had 
gotten a little better, but not much. 

I had read and had been told by many 
people that the way to learn to shoot 
Standing is to get an air rifle and learn to 
shoot it. After the first day’s disaster at 
Camp Perry, I went over to Commercial 
Row with a credit card burning in my 
wallet and went in to see good folks at 
Champion’s Choice. After looking over 
several makes and models, including 
spring-air guns, I settled on the RWS 


Photo 1. Right side view of the RWS Diana 100 Air Rifle. 
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Diana 100. I bought it and several thou- 
sand pellets, but I did not get a chance to 
shoot it until I got it home. 

The RWS Diana 100 is a single stroke, 
pneumatic air-rifle in .177 caliber. Its 
internal parts are made of stainless steel, 
so it is made to last. The RWS company 
is confident enough about this that the 
rifle has a lifetime warranty. This later 
turned out to be important for me. 

The rifle comes with a host of acces- 
sories and with all the features you can 
think of which are allowed by the interna- 
tional rules governing air-rifle shooting. It 
comes with the screwdrivers and hex 
wrenches required to make almost all the 
many adjustments on its stock and trigger. 
The only adjustable part for which a tool 
is not provided is the adjustable buttplate, 
which requires a standard, medium-sized 
screwdriver. The only other things you 
need to buy which are not supplied are 
lead pellets for shooting and felt pellets 
for cleaning. 

The stock is solid European walnut and 
features both an adjustable butt and an 
adjustable cheekpiece (see Photo 1). The 
buttplate is adjustable for vertical position 
and also tilts right or left up to 15 degrees 
as allowed by the rules. There are built-in 
stops so that both the vertical position and 
the amount of tilt cannot exceed what is 
allowed by the ISU (International 
Shooting Union) rules. It is also 
adjustable for length by the adding or 
removing of spacers which are provided. 
(See Photo 2) 


windage knob. 


Photo 2. Close-up of the action and rear sight showing the 
wide, flat trigger guard. Note the author-applied label on the 


The fore-end is of full depth just in 
front of the trigger guard to aid in shoot- 
ing Standing and comes fitted with a rail 
so that an adjustable handstop can be used 
for position shooting. The trigger guard is 
about 1.5 inches wide and flat and 
extends the bottom of the fore-end back 
into the pistol grip to allow the forward 
hand to come back even closer to the pis- 
tol grip if the shooter wishes to have it 
there (see Photo 2). 

International air-rifle shooting is cur- 
rently done only in the standing position, 
but the NRA has published some tentative 
rules for air-rifle position shooting. The 
cheekpiece is adjustable both sideways 
(within limit stops) and vertically by the 
use of spacers. 

The trigger is most amazing to some- 
one not familiar with rifles built for 
International competition (as I was not), 
being adjustable both for length of pull 
from the pistol grip and vertically with 
respect to the barrel. It also may be swung 
from side to side and, independently of all 
these, can be moved up and down and 
rotated about the vertical axis of the trig- 
ger itself. According to the instructions, 
the trigger pull comes from the factory 
adjusted with what the factory feels is the 
optimum adjustment for weight of pull, 
weight and amount of first stage move- 
ment (it is a two stage trigger), and 
amount of over-travel. There is a separate 
adjustment screw for each of these items! 


Continued on next page 
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I found the factory’s adjustment specs 
to be satisfactory in all respects except 
for final weight of pull which was too 
light for me. As a ham-handed 
Highpower shooter, I was used to the 4 
1/2 pound pull required for a service 
rifle. The RWS trigger has a final pull 
weight range from 50 to 250 grams (from 
about 2 to 9 ounces). The factory had it 
set at about 3 ounces. This is a guess as I 
did not weigh it. I ran it up to about 6 
ounces so that I can feel it when shooting 
outside here in Colorado when it’s cool; 
that is the Colorado euphemism for pretty 
darned cold. 

The sights that come with this rifle are 
very good and were a large part of the 
reason why I ultimately decided to buy 
the Diana 100 rather than some other 
model. I had boiled my choices down to 
two, the RWS 75U TOI and the RWS 
100 before making my final choice. Back 
then, RWS had two grades of rear sight 
for their competition air rifles; they may 
still. I do not know what the situation is 
now. The top-grade sights came as stan- 
dard equipment on the 100 and have the 
effect of moving the pellet strike one half 


of a millimeter per click at the standard 
range of 10 meters. This sight was avail- 
able on the 75U TO1 only as an extra cost 
option and is shown in Photo 2. The extra 
cost of $75.00 would have made the 75U 
cost more than the 100. 

The remaining difference which decid- 
ed me in favor of the 100 was simply that 
the 100 is a pneumatic and the 75U is a 
spring-air. I decided in favor of the pneu- 
matic because its internal mechanism is 
considerably less complicated and there is 
much less movement and vibration when 
it is fired. The life-time warranty that 
came with the Diana 100 also had a little 
something to do with the final decision. 

How well does it shoot? Just as you 
would expect an Olympic grade target 
rifle to shoot, extremely well. Take a 
look at the test target provided with the 
rifle shown in Photo 3. The rifle comes 
with a test target which is one hole a little 
larger than what a single pellet makes. It 
is signed by the tester, but does not say 
how many shots were fired. I suspect 10 
since that seems to be a European stan- 
dard. From my own testing, it could be as 
many as ten or more. I have shot smaller 
5-shot groups with it off a bench. This 
rifle is accurate! 

Has it helped me in shooting Standing? 
Yes, and the reason why is twofold: 1) 

For the first two 
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years I had it, I 
shot it almost 
every evening in 
my backyard, at 
least 25 shots at 
the regulation dis- 
tance of 10 meters 
on the international 
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target where the 10 ring is a 0.5 mm dot. 
Thus I am getting more and more regular 
practice than I was before I got this rifle. 
2) An air rifle is more difficult to shoot 
than any other target rifle for one simple 
reason — barrel time. The muzzle veloci- 
ty of the pellet from a target air-rifle is so 
slow that the pellet spends about twice as 
much time getting out of the barrel as a 
standard velocity 22 long rifle bullet 
does, so you must follow through much 
like a flintlock shooter does. You simply 
cannot shoot a 10 by breaking the trigger 
as the 10-ring goes by while the rifle is 
moving; you will more likely get a 4 ora 
5. All too many times, I have felt the trig- 
ger break while seeing a perfect 10 ring 
hold and then felt some muscle twitch 
only to look through the scope and see a 
7 on the target. 

A good, target-grade air-rifle will 
amplify every bad habit you have. In 
order to shoot an air-rifle well you have 
to learn to put the sights in the 10-ring, 
hold them there while you break the trig- 
ger, break the trigger without disturbing 
the sight picture, and then continue to 
hold that 10-ring sight picture until after 
the pellet has left the barrel. I still don’t 
do it really well yet, but the more I prac- 
tice, the better I get. 

Trying to learn to shoot this air-rifle 
has significantly helped me to shoot bet- 
ter scores in Standing in both smallbore 
and highpower. 

Take a look at the top two targets of 
Photo 3. They are the first two targets I 
ever shot with the RWS 100 air rifle. 
They should give you an idea of just how 
bad my shooting of Standing was back 
then. In the last smallbore session I shot 


Photo 3. Targets shot with the rifle. The top two targets are 
the first and second targets shot by the author with the rifle. 
The first is the top left; the second is the top right. The cen- 
ter target is the test target supplied with the rifle. The bottom 
two targets were shot on 3 March 1996. 
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before leaving for Camp Perry in 1989, 
my average for six 10-shot targets (on the 
A-36 International target) was 60.3. After 
about 50 days of practice with the RWS 
100, I shot another six 10-shot smallbore 
targets and averaged 74.3. Two weeks 
after that, I shot a 182 Standing in a high- 
power match, which was a personal best 
by 5 points. The theory that an air rifle 
will teach you to shoot Standing is to me 
no longer a theory; it’s a fact. 

THE STORY OF THE LEAK 

During the fall and winter of 1989-90, 
I practiced assiduously with the air rifle. I 
rarely shot it less than three times in any 
one week. It did not take long for my 
average shot value to move up to some- 
where around 8.5 where I hit a plateau. I 
plotted all sorts of numbers on graphs 
and got a classic learning curve. 

In February, I seemed to be about to 
break off the plateau when all of a sud- 
den it seemed that I was getting a lot of 
shots that were low and off call. My 
scores went back down. It was not until 
mid-March that I began to snap to what 
was happening. I became aware that 
whenever I could not get a shot off and 
had to take the rifle down and start over, 
I was getting shots that went low and 
even sounded weak. I made the mistake 
of just holding higher if I could not get a 
shot off on the first try. 

By mid-May, things had come to a 
head. The rifle had begun leaking so 
badly that it was impossible to shoot a 
decent score with it. I gave up and called 
the Dynamit Nobel office in New Jersey; 
they are the importers of RWS products. 
I was told to send the rifle to them with a 
letter to the attention of their gunsmith 
describing the problem. I did so and let 
about three weeks pass before calling 
them to find out what was going on. 

I talked to the resident gunsmith who 
was working on my rifle. What a nice 
guy! He told me that he had replaced 
every seal in the rifle and still could not 
get it to hold pressure. He then said they 
felt that this rifle needed to be sent back 
to Germany for a really thorough exami- 
nation and, “How would you like a new 
rifle?” No hemming and hawing about 
waiting until we can see if we can get it 
fixed or anything like that, just, “How 
would you like a new rifle?” 

All I could say was, “Sure, send it 
out.” 

This experience gave me the a very 
good feeling about RWS and how they 
really stand behind their warranty. I have 
had no problems at all with the new rifle. 
My only problem was that the chain of 
habit I had been forming of regular prac- 
tice with the air rifle was broken and my 
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initial enthusiasm had flagged. However, 
I had learned enough about shooting 
Standing that whenever I do pick up the 
air rifle and shoot it, I usually shoot at 
about the 85 to 87% level on that difficult 
air rifle target. The bottom targets of 
Photo 3 were shot as indicated on the tar- 
gets on 3 March 1996. 

CRITIQUE 

I can find nothing negative to say about 
the rifle itself, only superlatives. The story 
of the leak speaks for itself; RWS honored 
their warranty without a quibble. First they 
tried to fix the problem, and when it was 
determined to be unfixable, they volun- 
teered to send me a new rifle. You cannot 
ask for better warranty service than that. 

I wish I could say the same sort of 
thing about the instruction booklet. I am 
afraid that I found the instructions to be 
on the skimpy side. They seem to have 
been written for someone who is already 
familiar with competition air-rifles, 
which I was not. I have owned a 
Benjamin pump-gun since I was eight 
years old, but have had little experience 
with any other air-rifles since the 1940s. 
The instructions make quite good sense if 
you are already familiar with air-rifles in 
general and the RWS 100 in particular, 
but if you aren’t, they are a little opaque. 

The instructions on cocking and load- 
ing are a case in point, particularly the 
parts explaining(?) the cocking lever 
lock. There is only one part on the entire 
rifle that looks to be cheaply made and 
perhaps not quite in keeping with the rest 
of the rifle. It is a sheet metal stamping 
which is partly hidden in the stock and 
surrounds the air cylinder. This stamping 
is the cocking lever lock. 

Before the cocking lever can be moved 
away from the stock to retract the piston 
and recharge the cylinder, this cocking 
lever lock must be moved to the rear. The 
entire stamping moves against a light 
spring and the amount of movement 
required is only about 1/8 of an inch, but 
it must be held back towards the butt 
until the cocking lever handle is maybe 5 
inches or so away from the stock. 

As the cocking lever is moved forward, 
another lever which pivots off the end of 
the cocking lever emerges from a slot on 
the left side of the rifle to hold the lock 
sleeve back. This secondary lever will 
push the lock sleeve back even if the 
sleeve is allowed to move forward, back 
to its original position, as soon as the 
cocking lever lock is disengaged, but 
things seem to work more smoothly if the 
locking sleeve is held back until this sec- 
ondary lever emerges from its slot. 

The final few inches of movement of 
the cocking lever cause this secondary 


lever to push the lock sleeve back toward 
the action and to push in a couple of pins 
which stick out of the front of the action. 
The pushing in of these pins is what 
cocks the valve and the trigger. I have 
found that if you are not careful to extend 
the cocking lever to the fullest extent of 
its range of motion, these pins may not 
get pushed in as far as they need to be, 
and the trigger sear may be only partially 
engaged. When this happens, the rifle 
will sometimes accidentally discharge its 
charge of air while the bolt is being 
closed. It does this before the bolt is 
sealed onto the breech end of the barrel, 
so that a pellet sitting in the breech end 
of the barrel does not even move. This is 
disconcerting but, as far as I can tell, 
does no real harm to anything. 

The desirability of holding the lock 
sleeve back until the lever end emerges 
and the fact that the last part of the cock- 
ing lever’s motion actually performs the 
act of cocking the trigger are simply not 
explained in the instructions. Nor is it 
explained that it is necessary to make 
sure that the cocking lever is fully 
extended so that the sear is fully engaged. 

Two other examples of incomplete or 
poorly written instructions come to mind. 
The instructions for cocking and loading 
are given in four steps. Step three simply 
says, “Insert pellet.”. Where? In my ear? 
In the bolt? Who knows? The instruc- 
tions are printed in three languages, 
German, French, and English, each of 
which I read fairly well. They all just say, 
“Insert pellet.”. There is no loading ramp, 
nor is there any way to put the pellet in 
the bolt before closing it. The answer 
must be to put the pellet in the breech 
end of the barrel. That’s what I’ve been 
doing for years now and it seems to work 
just fine, but I don’t have any documen- 
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tation that tells me that what I have been 
doing is right. 

The instructions also do not tell you 
that as a safety feature to keep you from 
getting a blast of high pressure air in the 
face, the trigger is disconnected until the 
bolt handle is forward and turned down. 

As a last jab at the instructions, I must 
comment on the instructions about clean- 
ing and lubrication. Many shooters with 
air-rifle experience have told me, “Never 
use a rod to clean your air-rifle; more 
damage is done to air-rifles with cleaning 
rods than is done in any other way.” No 
cleaning rod is supplied with the rifle, 
and the instructions are explicit and terse, 
“To clean the bore, use ‘cleaning pel- 
lets’— which have to be shot through, 
and are the most suitable cleaning 
method.” That’s pretty straightforward, 
but doesn’t say never use a rod. No men- 
tion is made of using a pull-through. 

My major gripe here is that nothing is 
said about how often to clean it. I have 
been shooting a couple of the felt pellets 
through it every 50 shots or so; and about 
every 100 shots I start the cleaning with 
two felt pellets which are damp with 
Kroil, followed by a couple of dry ones. 
Again, this seems to work fairly well, as 
I have by now shot the rifle over 25000 
times and have noticed absolutely no 
change in its phenomenal accuracy. But, 
I do wish the factory would see fit to tell 
me what they think the cleaning schedule 
ought to be. 

One final caution to American shoot- 
ers. The markings on the rear sight’s 
knobs will totally confuse an American 


Fo 


Photo 4. Left side view of the fore-end. The arrow points to 
the lever which moves the locking sleeve back to cock the 


rifle. The cocking pin is barely visible. 
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shooter. The elevation knob on the sight 
is marked with an “A” and a “T”. In 
German, the “A” is for “Auf” which 
means up; and the “T” is for “Tief” 
which means deep or down. The windage 
knob is marked with and “L” and an “R” 
since in German, “Lenks” means left, 
and “Recht” means right. If you try to 
use these sights the same way you would 
a sight of American manufacture, accord- 
ing to the translations given above, you 
will find that everything is backwards! 

I had to do some digging to find out 
that the reason for this is that Europeans 
do not think about sighting-in the same 
way Americans do. In America we think 
of adjusting the sights so as to move the 
point of impact to where the sights are 
looking. If the impact point is not where 
we want it, we move the sights so that we 
move the point of impact to where we 
want it to be, always assuming that we 
hold a perfect sight picture for each shot. 

The Europeans do not think of it this 
way. The European thought on sighting- 
in seems to be to think of the rifle as 
mounted immovably in a vise so that the 
point of impact is fixed, and then to 
move the sights so that when the target is 
moved on the target board to give the 
correct sight picture, the center of the tar- 
get is moved to where the point of impact 
is. If you think about it, you will see that 
this is just backwards from the way we 
think. Now, I do not think that they actu- 
ally run back and forth from the firing 
point to the target frame to move the tar- 
get. It is just that they think of the 
process that way. 

Another way of saying the same thing 
is that the Europeans mark the sight 
knobs so that the knob is used to correct 
for shooting too far in a certain direction. 


cocking pin. 


For example, if they are shooting too far 
to the right, then they turn the windage 
knob in the direction marked “R” to cor- 
rect for this. Either way works, but you 
have to know who made and marked the 
sight knobs before you can use them. 

I do think that RWS or any European 
manufacturer of target rifles should get 
some decals made to put on the knobs of 
sights made for export to the U. S. of A. 
which would correspond to the way we 
think of using the sights. In Photo 2, you 
can see that I put round, which target 
pasters on the knobs and marked them in 
the standard American way. I also think 
that they should try out their instruction 
booklet on someone who, preferably, has 
never seen a rifle of any kind before. 

At a current recommended retail list 
price of $1500.00, the RWS Diana 100 is 
definitely not cheap (Is anything these 
days?), although I have not seen it 
offered anywhere at that price. Given that 
I am a fairly serious target shooter, I feel 
that the price I paid for mine (somewhat 
discounted from a lower list price seven 
years ago) is one of the best investments 
I have ever made for a piece of precision 
paper-punching equipment. When you 
finally learn to hold it for a 10, break the 
trigger with no movement, hold through 
the shot and then see it come up on the 
target as a 10, you know you got what 
you paid for; especially when you know 
that the rifle is so good that every time 
you do it right, you will see that 10 on 
the target. The RWS 100 is that good. 

Till next time, 

Keep’em in the center, 
Randolph Constantine 
47951 U.S. Hwy. 160 
Bayfield, CO 81122 
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Photo 5. Close-up of the action. The arrow points to the 
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In September 1952 I ended my career 
as a Mate on merchant ships and settled 
down near Monument, Colorado. Even at 
7,000 feet above sea level I thought it 
unlikely that I’d see the oceans from 
Monument. Because I had been a rifle 
shooter since the mid-1930’s, and now 
found myself the proud owner of some 
45 acres of land, I set up a 200 yard 
range with a bench for testing various 
handloads for my new 300 Weatherby 
Magnum rifle. That was not really my 
idea of fun, but I learned to grit my teeth 
and not flinch. 

About that time I started to read the 
original Shooters News and became inter- 
ested in benchrest shooting as a sport. In 
1954 I drove all the way to a match at 
Buffalo, Wyoming, to learn more from 
active benchrest shooters of the day. One 
old fellow named Charlie Hankins was 
doing very well, and between matches I 
spoke to him about what worked and 
what did not. He was shooting a Taylor 
& Robbins 219 Donaldson Wasp, but felt 
that the 222 Remington was taking over 
as the preferred choice. I remember qui- 
etly remarking, as I admired his rifle, that 
a fellow would have to be a millionaire to 
afford this sport. He looked up from his 
cleaning chores, and as quietly, allowed 
that he was that. 

When I got back home I started, with 
help, to build a benchrest rifle based on a 
Mauser 98 action. They were dirt cheap 
compared to a Remington rifle which 
would have to be cannibalized. I had a 
“strongback” welded across the top of the 
receiver from the front of the ring to the 
cam on the bridge to stiffen it. The 
receiver not only became stiffer, but it 
also became warped, with the result that 
the bolt would no longer reach the ring. 
This little kettle of fish was corrected by 
lapping the high spots, using a mandrel. 
A heavy Douglas barrel chambered for 
my 7mm VAR cartridge was fitted, prob- 
ably because of my fixation with the 
7mm, which I perceived as being the best 
bullet diameter for any purpose. It shot 
groups twice as large as those I saw at 
Buffalo. Well, at least I learned some- 
thing... bigger bullets make bigger 
groups. Some of the bullets I shot are no 
longer available or, perhaps today even 
remembered. They include A.B.C. 
(Arizona Bullet Company); their 139 
grain bullets shot as well as any other 
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brand. Another was the 2-D (two diame- 
ter) M.G.S. (Modern Gun Shop) cadmi- 
um plated stuff that did not leave copper 
deposits. The cadmium deposits were a 
different matter, though. 

In January 1958 the Savage Model 110 
Rifle, as designed by Nicholas Brewer, 
was introduced by that manufacturer, and 
in 1959 I found one in .30-’06 caliber at 
Gart Brothers, in Denver. It was around a 
pound and a half lighter than the 
Weatherby and kicked just as hard. Its 
aluminum butt plate almost ruined my 
right shoulder until I put on a “slip-on” 
boot. The design of the action intrigued 
me though, and I started to plan on build- 
ing a benchrest rifle based on it. 

In 1960 Savage Model 110 barreled 
actions became available, but unfortu- 
nately not in 222 Remington, as that 
chambering was not in the product line. I 
had decided on the 222 as the cartridge 
I wanted; the information of the day that 
I was hearing had the 222 as being great 
at 100 yards, but a little lacking at 200 
yards, and the 222 Magnum was a bit 
more than necessary at 100. The problem 
I faced was how to adapt a Model 110 
bolt head for, say a 308, to the smaller 
diameter of the 222. I came up with a 
couple of possible solutions and made 
sketches that I sent to the Engineering 
Department of Savage Arms for com- 
ments. 

At that time I was also communicating 
with Ralph Saylor and Ed Landers at 
Consolidated Armslube in Alamogordo, 
New Mexico, who were building good 
benchrest and varmint rifles on sleeved 
Japanese actions and using their 
6mnm/HLS cartridge. I had suggested to 
them that they look at the Savage action 
as a basis for their rifles. As a Pearl 
Harbor attack survivor, I wasn’t too keen 
on their use of Japanese actions. Their 
methods and design ideas were used on 
my Big Gun. They used a special epoxy 
while I went a different route. Between 
their contacts with Savage and my own, 
short actions were made available to gun- 
smiths. My question regarding the bolt 
head went unanswered for many months 
until one day a small package arrived. In 
it was a specially made 222 size bolt 
head complete with extractor. A note 
from the Chief Engineer stated there was 
no charge and not to ask for any more. 

Now that my project could go ahead, I 


ordered a 222 Remington Magnum finish 
reamer from Clymer. I had decided to use 
that reamer and hold it .100" short of full 
depth as that would tend to make a 
tighter chamber near the head. A short, 
right hand bolt, model 110 action was 
obtained, and work to make it stiffer was 
begun. The first item was to convert it to 
a single shot by filling in the magazine 
opening on the bottom. A piece of rigid 
electrical conduit (you don’t need alloy 
steel) was cut and filled as necessary. It 
was left .002"-.003" longer than the 
opening purposely. It would not move 
around, and it would prestress the receiv- 
er to resist the stress of the cantilevered 
heavy barrel. To put the piece in place 
required immersing it in dry ice while the 
receiver was in a bucket of boiling water. 
Working quickly with heavy leather 
gloves, the two were joined permanently 
when allowed to return to room tempera- 
ture. 

Because only the upper half of the 
receiver was polished, it was not a cylin- 
der, so a suitable mandrel was made from 
cold-rolled steel for mounting the receiv- 
er between centers, and a light cut made. 
The flat on the top of the bridge had a 
large dab of Devcon plastic steel put on it 
before the turning operation. A piece of | 
/." diameter, schedule XX, pipe was then 
put in the lathe and carefully bored to a 
diameter .004"-.005" larger than the 
receiver. In a Bridgeport vertical mill the 
shell opening, sear clearance, and the 
other necessary cuts were made. 

I cleaned the interior of the sleeve and 
the exterior of the receiver to remove all 
traces of oil. The joining of the two was 
done with Loctite. Epoxy had been sug- 
gested but required a thicker glue-line, 
which did not appeal to me. The receiver 
was coated with the Loctite, and the two 
parts joined with a rotary motion as the 
sleeve was pushed on. When the sleeve 
was on all the way, I carefully oriented it 
in relation to the receiver so all the sleeve 
cuts were where they belonged. The 
assembly was put aside vertically, ring 
end down, for 24 hours so the Loctite 
could transform from a liquid to a solid 
resin. It is an anaerobic adhesive with a 
shear strength of 3,000 PSI. After a day 
the assembly was put back on the man- 
drel and into the lathe to face off the 
front end of the sleeve at a slight angle. 
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This was so that only the receiver would 
contact the new recoil lug. 

In the Bridgeport, new 1/4 X 28 action 
screw holes were drilled and tapped in 
the bottom. The rear hole was moved 
about 3/4" ahead of the sear for better 
bedding in the stock. A few years later 
(when I had gone to work for Savage) I 
redesigned the model 110 extensively, 
but I could not change the location of that 
rear screw. The bean counters at Savage 
said my reason for the suggested change 
was not justified economically. One per- 
son’s idea of a good change is not neces- 
sarily someone else’s and you thought it 
must be fun to be a gun designer at a big 
company! Ha Ha! 

A long Douglas barrel blank, .224 cal- 
iber, 14" twist, was purchased and cut to 
30" long. After lapping it was turned to 
1.230" at the receiver and 1.150" at the 
muzzle. In the January 1960 issue of 
Precision Shooting was an article by 
California gunsmith John B. Sweany, 
entitled A Barrel Lapping Method. 
Sweany had worked on the development 
of the 22-250 and other cartridges that 
led to the 220 Swift. He also designed the 
trigger mechanism for the Remington 
Model 37(.22) match rifle and the 
Sweany collimator that is still available 
today from Alley Supply. His lapping rig 
interested my shooting buddy and coach, 
Dale Frankforter, and he built one; then 
mounted my barrel on it. Since I had 
originally suggested that he build the rig, 
I had to buy the three small jars of 
AMPLEX diamond paste. They cost me 
over a week’s pay so it was a good thing 
I was living with my folks at the time. 
We followed Sweany’s instructions but 
ran into an unforeseen problem. My bar- 
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rel had choke, and we could not get the 
lap to reach the muzzle. We worked on 
that end until we reduced the choke to 
half of what we found at the start. I’m 
convinced a little choke is better than 
none, and if you find yourself with a bell- 
mouth blank, either make that the cham- 
ber end, or relegate it to a sporter barrel. 

After the barrel was lapped and turned 
to the desired contour, it was shanked 
and threaded 1/6 x 20 R.H.; then careful- 
ly chambered for the 222 I wanted. I’ve 
been asked over the years why the heck I 
did not use a 222 Remington reamer, and 
go in .100" deeper rather than the course 
I took. There were two reasons for my 
decision: first, using the 222 Remington 
reamer would have made the chamber 
about .002" larger in diameter at the head 
end while my way made it almost .002" 
smaller. The second reason was that at 
that time I did not appreciate the value of 
long necks like I do now. 

The recoil lug turned out (literally) to 
be a ring 17s" O.D. and .400" thick. 
There was no problem orienting at 
assembly, obviously. The original Savage 
trigger mechanism was tweaked a bit, 
and the weight of pull lowered to about 
one pound. 

The large diameter of the recoil lug or 
ring caused the forearm to have to be 
wider than the piece of walnut that I had 
bought at the Denver lumber yard that 
supplied the Colorado School of Trades 
gunsmithing classes. I believe I paid $5 
for it. Pieces of wood were glued on each 
side of the forearm to make it 4" wide. 
The bottom of the butt was planed flat 
and parallel to the bottom of the forearm. 
The forearm tapered inward sharply near 
the receiver bridge. As it was, the bolt 
handle was too short so the ball was cut 
off and a piece of 5/16" round stock was 
welded to the stub. It was about 1%" 
long, and a 1/2" diameter black plastic 
ball was glued on with 5 minute eproxy. 

All the inletting of the stock was done 


with chisels, curved gouges, and a nar- 
row plane with half-round blade. Much 
of my inletting tools were bought from 
Woodcraft Supply in Boston. They are 
now in Woburn, Mass., not far from the 
site of the old Walnut Hill range, the 
scene of some great matches a hundred 
years ago. I'll digress even more and tell 
you that around 1962 I bought from them 
what I consider the best stockmaker’s 
vise ever offered. I sold mine before I left 
Colorado, thinking I’d be able to get 
another. In the meanwhile the Germans 
quit making it so I have labored for years 
without one until a year ago I found a 
Taiwanese copy in the Stewart 
MacDonald Guiter Shop Supply catalog. 

The front end of the Savage die-cast 
aluminum trigger guard was removed, 
and the guard inletted into the stock 
along with a piece of 4 x /% x 6" C.R.S. 
with two countersunk holes for the action 
screws. In 1994 my gunsmith, Larry 
Racine in North Swanzey, New 
Hampshire, rebedded the barreled action 
with Bisonite and pillars. Also, at that 
time the trigger mechanism was replaced 
with a 2 ounce one made long ago by Ed 
Landers, one of the developers of the 
6mm HLS cartridge. 

In August of 1963 I was offered a posi- 
tion in the Product Engineering 
Department of Savage Arms in 
Westfield, Mass. At that time the 
benchrest rifle project was moving slow- 
ly, but I wanted to finish it before I left 
Colorado Springs. One of the reasons for 
the change in address was the fact that 
my land and 200 yard range were taken 
by the U.S. Government for the new site 
of the U.S. Air Force Academy. This, of 
course, caused me to join a club so I 
would have access to a shooting range. 
And what a range — it faced West — real 
great in the late afternoon! The sale of 
my home took over five months (this sort 
of thing happens whenever the 
Government is involved you know) so I 
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was not scheduled to start at Savage until 
February 24, 1964. 

In late January the rifle was assembled, 
and a B & L 6-24x scope was put on the 
barrel. Some loads were hastily put 
together using 223 Remington brass, and 
a 222 Remington Magnum die with 
.100"ground off the bottom. The bullets 
were some my coach had made in home- 
made dies and weighed 52 grains. 
Twenty five grains of original Ball C and 
RWS primers completed the recipe. 

On February 1, 1964, the gun, target 
frame, ammo, etc. were loaded in the 
Volvo, and I went to the range — in the 
morning. When I arrived at the range the 
shooters were packing up and stated it 
was too windy to do any good shooting. 
Hell, it was always windy there so I start- 
ed to unload my gear. When they saw the 
new rifle, their interest was piqued, and 
one even offered to put out the target 
frame and anchor it securely to Mother 
Earth. 

The gun was placed on the bags, and 
the scope carefully bore-sighted. My first 
eight shots gave a group that was mea- 
sured later to be .718". The gun was then 
pointed at another target, and five shots 
when into .600". Group three measured 
.375" and group four (all were five shots) 
measured .312". I was very satisfied, not 
only with the gun, but in my new found 
ability to cope with the wind. To be hon- 
est, I have not shot as well since in simi- 
lar conditions. As I was packing-up, one 
of the club members remarked he was 
sorry to hear that I was leaving for 
Massachusetts, but he would not miss my 
rifle at the benchrest matches that year. 
I’ve never shot that gun in a benchrest 
match other than one held in the summer 
of 1964 by the late Cap Baldwin near 
Worchester, Massachusetts. That match 
was memorable because while we were 
unpacking and setting-up, a well known 
benchrest shooter accused his wife of for- 
getting to pack his ammo and compo- 
nents. He had a 222% so I offered him 
ten cases which he used all day and came 
in second. He returned my cases and 
complained that they were not prepped 
well, and said I’d never do well with 
brass like that! I may have gone to a cou- 
ple of the Snow Ball League matches in 
Millerton, NewYork during the winter of 
1964-65, but I likely used my Sako 222 
Remington Magnum rifle which was 
very accurate. Dunham’s Bay is too far to 
go for me without leaving the day before, 
and they don’t have Unlimited class gun 
matches any more. 

I have loaned the gun to other shooters, 
Frank Tirrell for one, who have shot 
groups with it that are half of what I get. 
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Benchrest is not my sport, but the gun is 
my most rewarding project in forty years. 

Since I’ve never had a machine shop it 
is obvious that building this rifle required 
the help of shooters who had facilities I 
could use. During the late 1930’s, I 
learned some machine shop practice in 
the best high school on the East Coast — 
Brooklyn Technical H.S. Between ships 
during World War II, I had a job in a fac- 
tory building Corliss valves for steam 
traps. So, I’d like to acknowledge the 
help various people gave me even though 
most of them have gone on to the range 
where all shots are right in the center and 
in one slightly ragged hole. They were 
Dale Frankforter, a cabinet maker, who 
made beautiful stocks and grips. He was 
my pistol coach and helped me make 
Master. Dooley Decker made mortician’s 


supplies and was right at home either at 
his Bridgeport miller or answering a call 
from the Sheriff’s Department to bring 
body bags and gather customers for the 
coroner. He was strictly a pistol shooter, 
but a very good one. He had a Remington 
Model 32 O/U that caused lust in my 
heart. Robert Miller was a mechanical 
engineer with a small shop in his base- 
ment. He could shoot a 100 off-hand in a 
small-bore rifle match or do a chamber- 
ing job without peer even today. I 
thanked them all before I came East, and 
when I look at the rifle I lift my eyes 
towards them. I think they are all as 
proud as I am how this project turned 


out. 


Finally, the end. 
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Hilf WORLD BENCHREST CHAMPIONSHIPS 


LIGHT VARMINT & HEAVY VARMINT 


BRISBANE, AUSTRALIA 
OCTOBER 9-15, 1995 
by 
Gene Bukys 


Opening Ceremonies 


I was very pleased to qualify for the 
12-member Team USA, and be included 
in the contingent going to Brisbane for 
the third Benchrest World 
Championship. Along with the other 
USA shooters I spent many hours in the 
reloading room working on my equip- 
ment. Many more hours went by at the 
practice range and driving long distances 
to tournaments to try and qualify. After 
nearly a year of anticipation and three 
days of packing (My wife Saundra went 
with me) we were off. 

We started for the Houston airport 
VERY early Friday, October 6th. My 
friend, Glenn Newick, started the trip on 
a humorous note when he had to go back 
home to pick up a bag that contained the 
team jackets. He almost missed the plane 
out of Houston. I ribbed him as he sat 
down: “George Kelbly was all excited 
because he was going to move up to your 


JEWELL TRIGGERS 


MATCH GRADE STAINLESS TRIGGERS FOR: 
CUSTOM BENCHREST ACTIONS 
REMINGTON 700, 40X, ETC. 

MODEL 70 WINCHESTER 
PULL RANGES FROM 1.5 OZ. TO 5 LB. 


OPTIONS AVAILABLE: 
SAFETY TOP OR BOTTOM, LEFT OR RIGHT 
BOLT RELEASE LEVER, LEFT OR RIGHT 
TWO-STAGE 


ARNOLD W. JEWELL 
3620 Highway 123 
San Marcos, TX 78666 
(512) 353-2999 


The Clubhouse 


spot on the team.” The US team sched- 
uled their arrivals from all over the coun- 
try to meet in Los Angeles and catch our 
Quantas flight. There are only two non- 
stop flights per week; every seat on that 
big 747 was packed. With high spirits, 
we all settled in for the long 14 hour 
flight to Sydney. We had a one hour lay- 
over in Sydney, then took the short flight 
north to Brisbane. 

Arriving in Brisbane we were greeted 
by some of the Australian delegation, 
they met us as we came through 
Customs. After several connections, on 
the end of a long trip, some of the team’s 
luggage was missing. Tony Boyer was 
minus his rifle. I was missing my rifle 
and one suitcase. Glenn Newick was 
missing everything. Luckily, Quantas 
delivered it the next day, though Glenn 
did look funny as we walked around 
Brisbane with him in a Quantas T-shirt. 


AIR GAGE BARRELS 


FOR CLOSEST TOLERANCE - In 
"Chrome-Moly" and Stainless Steel. All 
calibers up to 458 Winchester. Blanks or 
Finished Turned in standard or target 
tolerance chambers. 


Ask for free data on all our services. 
DISCOUNTS TO GUNSMITHS. 


Write to 


DOUGLAS BARRELS, INC. 
5504 Big Tyler Road 
Charleston, West Virginia 25313 


Rob Carnell, one of the Australians joked 
that he had paid a lot of money for 
Tony’s rifle to go missing. We gathered 
the gear that was there and walked to our 
waiting bus. The driver had a heart attack 
when he saw the mound of luggage and 
shooting gear we put in front of him! To 
save time, Don Nielson and Dennis 
Thornbury grabbed a taxi and headed for 
the hotel. 

Half the team couldn’t find their names 
on the hotel reservation list. The con- 
tentious jerk at the front desk of the 
Radisson wouldn’t use the computer to 
assign rooms. He said that his way, man- 
ually, was easier. That wasn’t any help to 
the Boyers and Powells. They had too 
much excitement at 1:00 am when he 
kept sending them to rooms that were 
already occupied. Once is bad enough, he 
sent the Powells five times and the 
Boyers four. He complained the next 


Accuracy Rebarreling 
by Pat Gamman 


For just about every discipline 
covered by 
Precision Shooting Magazine 


1316 67th Street, 
Emeryville, CA 94608 
(510) 527-5578 
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Australia’s Alex Chryss and Stuart Elliott discuss benchrest 


shooting with Dennis Thornbury 


Stuart Elliott, 1995 300 yard World 
Champion 


morning to his boss that: “We kept going 
to rooms that were already occupied”. 
We kept saying: “It’s a good thing we 
didn’t walk into occupied rooms in 
Texas.” 

Faye Boyer was the USA’s top-ranked 
shooter for Finland, and again here in 
Brisbane. For our 1995 team the qualify- 
ing shoots were the 1994 Cactus, 
Crawfish, Super Shoot and NBRSA 
Nationals. Our very strong first team was 
Faye Boyer, Don Powell, Lowell Frei 
and Tony Boyer. The second team was 
Chuck Miller, Dennis Thornbury, Gene 
Bukys and Dennis Wagner. The third 
team was Walt Berger, Tim Oltersdorf, 
Glenn Newick and Don Nielson. Not a 
slouch in the bunch, with probably close 
to 150 World, National and Super Shoot 
wins among them! 

The II World Championships were 
shot at the Belmont range, 20 minutes 
outside Brisbane. It is spacious, with 
good benches, and a large clubhouse with 
a bar\restaurant on the second story 


Continued on next page 
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The Clubhouse 


WORLD BENCHREST CHAMPIONSHIPS 1995 


BRISBANE, AUSTRALIA 


11,13 October 1995 


LIGHT VARMINT 100/200 


NAME CAL. ACTION BARREL STOCK 
LOAD PROJ. PRIM SCOPE PWR PN 


G'SMITH CASE 


Glenn Newick 6PPC Stolle Hart 
Euber 68 Fed Leup/Tuck 36 | 
Donald Nielson 6PPC Stolle Hart Six 
Nielson 68 Fed Leup/Tuck 36 2 

Tony Boyer 6PPC Stolle Shilen Kelbly Kelbly Lapua 30 H322 
Euber 68 Fed Weaver 36 3 

Brendan Atkinson 6PPC Stolle Hart 
Billo 67 Fed Leupold 36 4 

Timothy Oltersdorf 6PPC — Stolle Hart 
Gonzalez 68 Fed Leupold 36 5 

Jean Louis Espinet 6PPC Stolle Hart 
Euber 68 Fed Leupold 36 6 

Dennis Thornbury 6PPC Stolle Hart 
Euber 68 Fed Leupold 36 7 

Don Powell 6PPC — Stolle Hart 
Euber 68 Fed Leupold 36 8 

Dennis Wagner 6PPC _ Stolle Hart Kelbly Kelbly Lapua 28.1 
Euber 68 Fed Leup/Tuck36 9 

Stefan Karlsson 6PPC Stolle Hart Hall 
Berger 68 Fed Leupold 36 10 

Carlos Pacheco 6PPC Stolle Chanlynn Kelbly Kelbly Lapua 28 BMI 
Euber 68 Fed Leupold 36 I1 

Risto Murisoja 6PPC Stolle Hart 
Euber 68 CCI Leupold 36 12 
Markku Ahlava 6PPC Stolle Hart MCM 
VJP 68 Rem Leupold 32 13 
Eugene Bukys 6PPC Stolle Hart 
Euber 68 Fed Leupold 36 14 

Tuomo Junttila 6PPC Stolle Shilen McMillan Junttila Lapua ? AR2206 
Fowler 68 Fed Leupold 36 15 

Herb Valerius 6PPC SL40X Maddco McVale TAB 
AR2207 Berger 68 Fed Leupold 36 16 


Kelbly Kelbly Norma 28.6 H322 


Nielson Lapua 27 BM1 


McMillan PSECO Sako ? H322 
Kelbly Kelbly Lapua 30.6 H322 
McMillan Kelbly Lapua 5IC BMI 
Kelbly Kelbly Lapua 30 H322 


Kelbly Kelbly Lapua 27.5 H322 


Kelbly Norma 29 BM2 


McMillan Kelbly Lapua ? AR2206 


Kelbly Lapua 29.3 N133 


Kelbly Kelbly Lapua 27.5 H322 


Sako ? 
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and Jean Louis Espinet (r) 


behind the firing line. The shooters 
arrived at the range early for their prac- 
tice days - the women went sightseeing 
and shopping! Most of the US team’s 
shooters were using Kelbly Inc. built 
rifles. All but one of the rifles had frozen 
barrels. Most of the rifles were shooters! 


Accurizing 


7 oe 
RELIEF 


Independent study shows up to 
50% tighter groups with this new technology. 


Send a stripped barreled receiver, and 


\ | 
Se 
BARREL STRESS 


4 / 


Light Varmint 200 Don Nielson, center with Glenn Newick (I) 


Continued 


BRISBANE BRANCH- MADDEN I 
HONOUR — ROLL 


Don Powell, Gene Bukys and Walt Berger 


Light Varmint Grand - Don Nielson (silver), Glenn Newick 


(gold) and Tony Boyer (bronze) 


With the 13 time zone difference, we 
were all waking up at 2:00 am. I don’t 
remember ever having such a bad time 
with jet lag. It took most of us 4-5 days 
to become accustomed to the time 
change, everybody was 13 hours out of 
sync. 


Improve 
Accuracy 


Extend 
Barrel Life! 


Catt For QuoTES ON 
PisTOLS & SHOTGUNS. 


DEALER INQUIRIES INVITED. 


Cryo treatment is $49.50 (plus $9.00 s/h). 


CSryo-Maxkx 222222" " REPyeeR ee: 


Light Varmint 100 yards was the first 
event. The conditions, not at all like the 
easy practice days, were difficult enough 
that good groups would make up lots of 
ground on the other shooters. Australia’s 
Alan Peake shot very well to claim the 
bronze medal. Glenn Newick was second 
and Tony Boyer won the Gold Medal 
with a .2638 agg. It was a very good day 
for the US team with almost half our 
shooters in the top 10. 

Heavy Varmint 100 yards was the sec- 
ond day. We had the best conditions of 
the week. That frozen Hart barrel I was 
shooting in Heavy Varmint had given 
many small groups and aggs in practice 
sessions and at the Buffalo Shoot. 
Australia’s Alan Peake also liked the 
good conditions and picked up his second 
medal in two days with his .2082 Heavy 
Varmint 100 winner. That was Alan’s 
best agg ever; talk about getting hot at the 
right time. Tony Boyer’s .2468 was sec- 
ond, with my .2474 close behind in third. 
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Heavy Varmint 100 yards - Tony Boyer, Alan Peake, Gene 


Bukys 


Very windy conditions plagued Light 
Varmint 200. You had to be shooting at a 
top level to get good groups. Don 
Nielson was pleased with his Light 
Varmint 200 win. He had seen the shoot- 
ers in front of him, Glenn Newick and 
Don Powell, have big groups, and knew a 
good effort would win him the Gold . His 
match winning .439 was everything he 
needed. Newick picked up his second 
Silver medal. Jean Louis Espinet won the 
first medal for France with his .3570 and 
claimed the Bronze 

USA’s Team 3 pulled into the lead for 
the team 2-gun when Don Nielson won 
the Light Varmint 200 with his .2936, 
Glenn Newick was way back in second 
with .3432, Tim Oltersdorf was fifth and 
Walt Berger was 25th. That’s a very 
good team score in a big shoot. 

Glenn Newick’s second and second in 
the yardages held down the Light 
Varmint Grand. Don Nielson’s winning 
200 pulled him close for second in the 
grand. Tony Boyer had another good fin- 
ish in third for a USA sweep of the Light 
Varmint medals. We were very proud of 
our teams scores. 

Heavy Varmint 200 had much rougher 
winds, considerably quicker switches, 
and faster let-ups than anything we had 
seen before. Most shooters had aggre- 
gates with a two inch or three inch group, 
some had all of the above! Finland’s 
Markku Ahlava was the star of the day 
with a largest group of 1.3" He took the 
Gold with a .4752. Ari Lopponen, also 
from Finland, won the Silver with .4951 
and Team USA’s Dennis Wagner won 
the Bronze. with .5296 .Dennis Wagner’s 
.456 match winning last group moved 
him up from fourth to medal placements 
in the range aggregate, the grand and the 
2-Gun. 


Continued on next page 
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Heavy Varmint 300 - Top 10 


WORLD BENCHREST CHAMPIONSHIPS 1995 
BRISBANE, AUSTRALIA 
12,14 October 1995 


HEAVY VARMINT 100/200 


NAME CAL. ACTION BARREL STOCK G'SMITH CASE 
LOAD PROJ. PRIM SCOPE PWR PN 


Markku Ahlava 6PPC Stolle Hart 
VJP 68 Rem Leupold 36 | 

Dennis Wagner 6PPC Stolle Hart 
Euber 68 Fed Leupold 36 2 

Bo Petersson 6PPC Stolle Hart Hall Kelbly Norma 29 BM2 
Berger 68 Fed Leupold 36 3 

Ari Lopponen 6PPC Stolle Shilen McMillan Junttila Lapua 53C N133 
Fowler 68 Fed Leupold 36 4 

Tony Boyer 6PPC _ Stolle Shilen Kelbly Kelbly Lapua 30 H322 
Euber 68 Fed Weaver 36 5 

John Dark 6PPC Stolle Shilen Kelbly PSECO 
Kuehn 68 Fed Leupold 36 6 

Eugene —Bukys 6PPC Stolle Hart 
Euber 68 Fed Leupold 36 7 

Michel Dhalmann 6PPC Stolle Hart 
Fowler ? Win Leupold 36 8 

Ralph Fischer 6PPC Stolle Hart Hall Kelbly Lapua 28 BM2 
Cook 68 Fed B&L 36 (9 

Glenn Newick 6PPC Stolle Hart Kelbly Kelbly Lapua 28.6 H322 
Euber 68 Fed Leup/Tuck 36 10 

Faye Boyer 6PPC Stolle Shilen Kelbly Kelbly Lapua 30 H322 
Euber 68 Fed Weaver 36 11 

Lowell _ Frei 6PPC Stolle Hart Kelbly Kelbly Lapua 28 H322_ Frei 
? Fed Weaver 36 12 

Jean-Louis Espmet 6PPC Stolle Hart Kelbly Kelbly Lapua 51C BMI 
Euber 68 Fed Leupold 36 13 

Tuomo Junttila 6PPC Stolle Shilen McMillan Junttila Lapua ? AR2206 
Fowler 68 Fed Leupold 36 14 

Charles Miller 6PPC — Stolle Shilen McMillan Miller Sako 28.1 H322 
Ocock 65 Fed Leupold 36 15 

Brendan Atkinson 6PPC Stolle Shilen McMillan. PSECO 
Euber 68 Fed Leupold 36 16 


McMillan Kelbly Lapua 29.3 N133 


Kelbly Kelbly Lapua 28.1 H322 


Lapua 28.5 AR2206 
Kelbly Kelbly Lapua 28 H322 


Carbon F Kelbly Lapua 31 SP10 


Sako 27.5 BMI 
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Continued 


Individual 2-Gun - (c) Tony Boyer - Gold, (Il) Dennis Wagner - Team 2-Gun Gold - Tony Boyer, Lowell Frei, Don Powell and 


Silver and Markku Ahlava - Bronze Faye Boyer 


Team Australia 


PAC-NOR BARRELING 


“Your Barreling People” 
Pull buttoned, stress relieved and hand lapped chrome-moly and 
stainless rifle barrels 
e Barrel Blanks 
e Contoured Blanks 
e Prefit Barrels 


Most standard & hundreds of wildcat chamberings 
For information write or call: 


PAC-NOR BARRELING 
99299 Overlook Rd. P.O. Box 6188 
Brookings, Oregon 97415 
Phone (541) 469-7330 
FAX # (541) 469-7331 


OUTDOORSMAN 


Specializing in Fine Guns — Cooper Arms, 
Cascade Arms, Dakota and unusual Ruger 
#1’s (also handling other major brands). 
Complementary items in stock — Berger, 
Calhoon, Hammett Bullets, Scopes, etc. 
Cooper VE 21’s in stock in right and left 
hand. Also Model 38 SS in 17 HeeBee, 17 
Ackley Hornet, and 22K Hornet. 

For Details on Cooper and Cascade 
Arms, please note Todd Kindler’s articles 
in previous issues of P.S. 


Contact Tom, Lloyd or Joanne 


OUTDOORSMAN 
RD1 BOX 228 
KINGSLEY, PA. 18826 
717-222-3390 
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Markku’s Heavy Varmint victory was 
well deserved. Dennis Wagner took 
Silver. Bo Petersson, from Sweden, 
shooting the rifle he bought from me 
after the Finland World Championships, 
took bronze. For two years I had been 
wishing I had kept that rifle, it was such a 
shooter. Bo said he had used it to win the 
Swedish National Championships, the 
European Championships, and to qualify 
for the World Championships. 

Tony Boyer won the Gold in the 2- 
Gun. Dennis Wagner was very pleased 
with his Silver. Markku Ahlava was 
delighted with the Bronze. In the Team 
2-Gun, it was a USA sweep. We were 
very proud of our teams making a solid 
podium of 12 blue jackets. 

Heavy Varmint 300 yards was the last 
day. Since 300 was a separate event, not 


Marquart Neck Turning Tool 
Turn case necks uniform within .0001". 
Pilot diameters from .17 to .30 caliber. The 
same design, precision and quality for 24 

years. Complete 
tool under $50. 


MARQUART 
PRECISION CO. 
P.O. Box 1740 
Prescott, AZ 86302 
(520) 445-5646 


Cartridge 
Gage 


“The Gage §5 

That Works!” : 

This is a gage to measure BM 
consistency of rim thickness | 

on .22 rimfire ammunition (a 

.22 rimfire rifles headspace aah 

is determined by case rim “ff 
thickness). The more consis- | 

tent the rim thickness, the more 
consistent the ignition of the 

primer and the powder charge 

in the case. In other words, the firing pin 
will fall the same distance every time if 
the same rim thickness is used on every 
case being fired for a particular group. 
By sorting the shells into various groups 
by rim thickness, a reduction in group 
size of up to 25% can be realized in 
some IF NOT MOST rimfire rifles. This 
information about group reduction 
comes from the .22 rimfire benchrest 
participants who compete in the 
extremely difficult BR-50 matches. All of 
the top shooters sort their shells into 
groups by checking rims and weighing 
the unfired cartridges. 


BALD EAGLE 
Precision Machine Company 
101-A Allison St. 
Lock Haven, PA 17745 
TEL (717) 748-6772 
FAX (717) 748-4443 
Bill Gebhardt, Owner 
(NRA Patron Member - IBS Life Member) 
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counting in the team scores, we all 
relaxed a bit and tried to win one for our- 
selves. Since I was the defending Heavy 
Varmint 300 World Champion, I had a 
bit more pressure than most shooters. 
Conditions were much like those we had 
the previous day at 200 yards, with wind 
gusts to 40 miles per hour and very 
switchy . Many shooters took penalties 
for shots off the paper. 

After four matches, I found myself 
leading. My last group was a good (for 
the conditions) 1.884, and looked as if 
my lead might stand up, but Australia’s 
Stuart Elliott came away from the line 
with the second smallest group of the 
day, a very fine .958, and won the gold 
with a .5807 agg. I hung on for the silver 


with a .6012 agg, and Finland’s Antti 
Pallaspuro came in third for the bronze. 

We all enjoyed ourselves, and were 
pleased to be able to see Australia. The 
people were friendly, the weather pleas- 
ant. the food GREAT, especially the 
Morteon Bay Bugs (Ask Faye Boyer next 
time you see her). Oh, by the way, the 
BEER wasn’t bad either! 

Next, we need to get a good start on 
1997’s World Benchrest Championship 
No. 4, to be held in Phoenix, Arizona. 
Boy, will that be a tough team to make! 

See you’ all at the range 

Gene Bukys 


CP) 


WORLD BENCHREST CHAMPIONSHIPS 1995 
BRISBANE, AUSTRALIA 
15 October 1995 


HEAVY VARMINT 300 


NAME CAL. ACTION BARREL STOCK G'SMITH CASE 
LOAD PROJ. PRIM SCOPE PWR PN 
Stuart Elliott 6PPC Stolle Maddco Kelbly PSECO Lapua 25.5 AR2207 
Billo 68 Fed Leupold 36 17 
Eugene Bukys 6PPC Stolle Hart Kelbly Kelbly Lapua 28 H322 
Euber 68 Fed Leupold 36 7 


Antti Pallaspuro 6PPC Stolle Hart 
VJP 68 Fed Leupold 36 59 


McMillan Kelbly Lapua 29 N133 


Timothy Oltersdorf 6PPC Stolle Hart Kelbly Kelbly Lapua 30.6 H322 
Gonzalez 68 Fed Leupold 36 51 

Martin Menke 6PPC Menke Tobler Hall Menke Norma ? 
Fowler 68 RWS Leupold 36 18 

Brendan Atkinson 6PPC Stolle Shilen McMillan PSECO Sako 27.5 BMI 
Euber 68 Fed Leupold 36 16 

Ralph Fischer 6PPC Stolle Hart Hall Kelbly Lapua 28 BM2 
Cook 68 Fed B&L 36 9 

Donald Nielson 6PPC — Stolle Hart Six Nielson Lapua 27 BMI 
Nielson 68 Fed Leupold 36 23 

Lowell — Frei 6PPC Stolle Hart Kelbly Kelbly Lapua 28 H322_ Frei 
? Fed Weaver 36 12 

Tony Boyer 6PPC Stolle Shilen Kelbly Kelbly Lapua 30 H322 
Euber 68 Fed Weaver 36 5 

Glenn Newick 6PPC Stolle Hart Kelbly Kelbly Lapua 28.6 H322 
Euber 68 Fed Leup/Tuck 36 10 

Dennis Wagner 6PPC_ Stolle Hart Kelbly Kelbly Lapua 28.1 H322 
Euber 68 Fed Leupold 36 2 

Carlos Pacheco 6PPC Stolle Chanlynn Adamowicz Kelbly Lapua 26 
AR2207 Euber 68 Fed Leup/Tuck 36 35 

Stanley Read 6PPC Rem Maddco Brown Smith Sako 26.9BM1 
Berger 68 Fed Leupold 36 52 

Paul Sullivan 6PPC Wichita Maddco McMillan PSECO Lapua 28.5 
Nob2_ Elf 68 Fed Leupold 36 29 

Don Powell 6PPC Stolle Hart Kelbly Kelbly Lapua 27.5 H322 
Euber 68 Fed Leupold 36 22 


BOB JOURDAN MUSES ON CASE CAPACITY 


Dear Bob: 

I want to see what kind of long range 
accuracy I can get out of the Ruger #1 in 
.224 and 6mm using cartridges of maxi- 
mum efficiency and VLD bullets such as 
the Sierra .224, 80 gr. HPBTMK #9390 
and the 6mm 107 gr. HPBTMK #1570 or 
equivalent Berger bullets. 

Ackley (Vol. I, pg. 165) states that in 
.224 the 35 grain case is the most effi- 
cient. This fits in very well with the 
22BR case which, according to the 
Handloaders Manual of Cartridge 
Conversions (HMCC, pg. 104), has a 
case capacity of 37.29 grains of water to 
the lip. 

A maximum efficiency 6mm case does 
not seem so obvious. Ackley again (Vol. 
I, pg. 160) says the maximum case 
capacity in .224=40 gr., .25=50-55 gr., 
and .30=70 gr. If we plot the .224 and .30 
on linear graph paper the .25 comes in at 
51.5 which fits the specs. However, since 
Ackley has put the ideal case capacity 
for the .224 at 35 gr., suppose we sub- 
tract 5 gr. from his maximum capacities. 
The resulting line gives an “ideal” capac- 
ity for the .243 of 44 gr. To confuse mat- 
ters a bit, Ackley, on page 296 says “The 
6mm/.30/30 has a case capacity which is 
almost ideal for the 6mm bore” which 
translates courtesy of John Donnelly’s 
Handloader’s Manual of Cartridge 
Conversions (pg. 736) as 48.72 grains. 
Can we go for the Golden Mean and set- 
tle on 46 grains as the ideal capacity for 
the 6mm? 

What would you think of taking the 
.308 Match case with the small primer 
pocket, putting on a 40 degree shoulder 
and pushing the shoulder back until we 
have a case capacity of 46 grains of water 
to the lip? Question: Nobody gives the 
internal dimensions of cartridges so how 
does one calculate the outside dimen- 
sions to give an internal capacity of 46 
grains? 

Now that we have what amounts to a 
6mm BR cartridge with an “ideal” capac- 
ity of 46 grains, the last remaining ques- 
tion is cartridge taper. According to John 
Donnelly’s book, the .22 BR has a head - 
to - shoulder (B-G) taper of .011, the 
.243 Winchester B-G=.015, but the .244 
Remington Improved (Ackley) B- 
G=.003. What are the design parameters 
controlling taper and how does one arrive 
at a suitable taper specification? 
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(AGAIN) 


I want to fire lap these barrels. Where 
can I find detailed directions for fire lap- 
ping? 

Berger bullets can be ordered moly 
coated and perhaps other US majors will 
get in the act soon, but in the meantime 
NECO offers a kit which seems a bit 
complicated and in any case I don’t have 
a tumbler. I’ve read that the Australians 
merely dip their bullets on the firing line 
into something. What’s the story here? 

Well, I hope all this makes some kind 
of sense and that you can get me started 
on the straight and narrow. 

Sincerely, 

Richard G. Goldman 

Evergreen, Colorado 
Richard, 

Good to hear from you concerning the 
.224 caliber and 6mm caliber long range 
cartridges. It is always interesting to hear 
just what shooters are thinking about in 
all the variations of the thousands of car- 
tridges. 

You say you are interested in those of 
maximum efficiency...but I can’t really 
address that without a definition of what 
you consider “maximum efficiency”, 
since it changes with every potential use 
of a cartridge. For example, pure effi- 
ciency has to be down there with the little 
.22 Short Rimfire. Each grain of powder 
will produce around 300 fps. It does a 
great job with almost no powder! On the 
other hand, the .220 Swift with 45 grs. of 
powder, and a water capacity of about 46 
grs., is an efficient 500 yard varmint car- 
tridge. It produces only about 90 fps per 
grain of powder. So, somewhere we have 
to decide just where we want to place our 
term of efficiency. For my own type of 
shooting and hunting, I go along pretty 
well with Mr. Ackley. From there we can 
begin to split hairs, and I believe all cal- 
ibers require just a little more volume for 
long range prairie dog shooting than what 
Mr. Ackley sets as most efficient. He was 
undoubtedly considering barrel life in his 
efficiency rules, but if you plan to shoot 
much beyond 300 yards you will find 
that you have to sacrifice barrel life to 
some degree so as to get the bullet up to a 
speed high enough to reach out to far 
away targets. Of course, Richard, this is 
why cartridge discussions and arguments 
go on forever.... If we restrict our shoot- 
ing to only 50 yards, the .22 rimfire is by 
far the most efficient. If we commonly 


want to shoot 500 yards, the .22 rimfire 
might not make us very happy... 

I believe you have nailed it for the 
6mm, with a capacity of about 46 grs. as 
being near ideal, and fairly efficient for 
general use. For my own use, however, I 
needed longer range so I used the stan- 
dard .243 with about 48 grs. of powder, 
slightly compressed, for a useful load. 
This equates to a water capacity of 52.8 
grs. in my cases. Then as I started shoot- 
ing at more prairie dogs at longer range, I 
found I needed more powder to get to 
that longer range. I went to the .243 
Ackley Improved, and found it to be as 
good as any long range cartridge out 
there. The water capacity is about 56.9 
grs., and powder charges are over 50 grs. 
When we work out efficiency on these 
cartridges, we find the standard .243 pro- 
duces about 75 fps per grain of powder, 
compared to about 73 fps per grain of 
powder with the Ackley Improved. Of 
course, this method of looking at effi- 
ciency will vary with the type of powder 
and weight of bullet, but does make a 
useful guide. We also have to take into 
account the fact that we have improved 
powders today when compared back to 
Ackley’s day, which means we can move 
his idea of maximum up just a little. 

Using the .308 case with the small 
primer flashhole may not be a good idea. 
Benchrest shooters, among others, have 
found that the small flashhole limits the 
ignition of powder when the charges get 
up around the 40 gr. mark. That case has 
been wildcatted into several hot-shots 
that have now faded into the past because 
of too many hangfires. The small flash- 
hole will allow ignition of 35 grs. of 
powder in good fashion, but seems to be 
undependable by the time you reach 45 
grs. I would certainly recommend staying 
with the standard flashhole diameter to 
avoid the potential problem. I might add 
that the so-called large, or standard, 
flashhole gives excellent accuracy. 

You asked about figuring the internal 
volume of our brass cases. As you know, 
every brand of case has a different capac- 
ity, even though the external dimensions 
all meet the same industry standards. 
This is to a great degree due to the draw- 
ing procedure where the brass is drawn 
longer and thinner. The wall thickness 
around the case circumference cannot be 
totally controlled, and the walls become 
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measurably different in thickness. This is 
evident to shooters who turn case necks 
as it is common to find each neck with 
one thick side. If the case is then sec- 
tioned, it is found that the thick side usu- 
ally extends the full length of the case. 
This, then, causes a slight difference in 
case volume and since it varies from case 
to case, it cannot be reasonably calculat- 
ed with exactness. You would be inter- 
ested in the method of determining case 
volume, etc., by Ken Howell in his excel- 
lent book, Designing and Forming 
Custom Cartridges For Rifles and 
Handguns. He points out with great care 
that every cartridge case has differences 
that cannot be found on drawings or by 
common measurement, and describes just 
how a case designer has to determine the 
true shape and measurement of any car- 
tridge. It can be a real can of worms, 
which accounts for the fact that case 
designers use a great deal of trial and 
error design. 

Cartridge case taper has been interest- 
ing to me since I found myself involved 
in designing my own 6.5x55 BJ Ackley 
Improved. I never found a formula for 
this, and like you point out in your letter, 
many cases have different tapers with no 
apparent reason. And since you have the 
book, The Handloader’s Manual Of 
Cartridge Conversions, by John Donnelly 
(deceased), you should be aware of the 
hundreds of errors therein. In many cases, 
the errors are absolutely gross! Mr. 
Donnelly was aware of the many prob- 
lems with his book and was starting to 
correct them when he passed away. Even 
with all the errors, I remain amazed at the 
good work he did in compiling this major 
book on cartridges. I point this out 
because it seems that you may be relying 
on information taken from the book, and 
it can certainly be incorrect. Much of the 
information was taken from second-hand 
sources, and some by measurements 
taken from cases made by fireforming in 
chambers cut with unknown reamers. The 
case you mention for the .244 Remington 
Ackley Improved is shown as having a 
shoulder diameter of .468, but since many 
.244 and 6mm Remington case heads are 
only .468 or so, it is not in the cards for 
that shoulder diameter to be correct. 
Compare it with the almost identical .257 
Roberts Ackley Improved and you will 
find a shoulder measuring .459", which is 
approximately correct for the many .257 
Ackleys I have measured and is very 
close to the measurement given in 
Howell’s book. 

Case taper is often designed into a car- 
tridge for ease of feeding from the maga- 
zine. When we begin to change this to a 
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more straight design, we may find our- 
selves involved in major feeding prob- 
lems. One of the worst situations is that 
of using a straight walled case like the 
Ackley, plus using a rather short case like 
the .243 Winchester, combined, and 
building it into a Mauser M98 action that 
depends on the width and taper of the 
receiver side rails for proper feed. 

Another problem type of action is any 
that has a magazine box containing verti- 
cal retainer ridges pressed into it to pre- 
vent the cartridges from moving forward 
and damaging the bullet points upon fir- 
ing. These retainer ridges are formed to 
allow only a certain diameter of cartridge 
shoulder to be used. The cartridges must 
lie at the angle formed by the case taper 
of the factory cartridge while in the mag- 
azine. They will then be picked up by the 
bolt face and moved into the chamber at 
the correct angle. If you “Improve” the 
same cartridge by enlarging the shoulder 
diameter and moving it slightly forward 
as is done with the Ackleys, they will no 
longer fit the magazine and of course will 
not feed up at anywhere near the correct 
angle to enter the chamber. 

Many successful wildcat cartridge 
cases with body length measurements of 
approximately 1.00" to about 1.25" from 
head to shoulder have a taper of about 
.010", that is, the diameter of the shoulder 
will be about .010" smaller than that of 
the head. By the time the case measures 
1.50" long, head to shoulder, the diameter 
differs by about .013" to .015", and when 
reaching about 2.00" in length, the differ- 
ence is from about .017" to .020". These 
dimensions have proven to provide good 
feed and extraction in most actions. 

Moving on to fire lapping your rifle 
barrels, there has been a lot of testing of 
several different methods over the years, 
but now we have a proven system on the 
market by NECO (Nostalgia Enterprises 
Company) P.O. Box 427, Lafayette, CA 
94549, telephone 510-450-0420. They 


offer an “Experimenter’s” Kit at about 
$67.00 up to $90.00, or the “Labor 
Saver” Kits containing ammunition pre- 
loaded with abrasives and ready to fire in 
your rifle. This kit starts around $100.00 
and goes up to about $120.00. All the kits 
have complete instructions included. 

NECO is also the company behind 
“Moly Coating” of bullets. They market 
kits for the job, or they will sell coated bul- 
lets direct to you for testing. If you like the 
idea, you can then order their NECO-Coat 
kit for about $138.00 without the required 
tumbler. Tumblers cost from around 
$195.00 to well over $300.00, depending 
on make and model. As you stated in your 
letter, Berger sells moly-coated bullets 
now, and I just recently picked up a couple 
of boxes for future testing in one of my 
rifles. He is only charging something like 
$2.00 extra per hundred for the coated 
models, so it looks like that would be an 
economical way to give the process a real 
try. Those folks over in Australia that you 
say are only dipping their bullets in some 
sort of product to get this moly effect are 
doing something I’ve not yet heard of, so I 
can’t give you a story on that. 

(Editor: See Charles Young report on 
this method in December '96 issue of PS. 
Also, don't overlook the moly coating of 
your own bullets by companies such as 
NECO itself, or Georgia Precision 
Shooting Supplies.) 

Richard, I hope this is of help to you. 
There have been a number of shooters 
who have tried to make those Ruger 
Number Ones shoot accurately and retain 
the accuracy over a period of time. Some 
report initial success, usually shooters 
who are not really looking for great accu- 
racy, while others quickly give up and 
move on to the proven bolt actions. 
Accuracy for one shooter may not be 
accuracy for another.... 

Keep on shooting. 

Bob Jourdan 
PS Magazine 


PRECISION BENCHREST 6mm BULLETS 


Don Gentner's bullets .... the 6mm bullets that have set so many 
World Benchrest records are finally available! 


Gentner Bullets 


"benchrest proven" 


Made on benchrest-proven Detsch 


carbide dies. These extraordinary 62- 
68 grain bullets are offered in 7 or 8 
Ogive, boattail or flatbase, at $70.00 
per 500. 


109 Woodlawn Ave., Upper Darby, PA 19082 (610) 352-9396 


THINGS JUST DON 


Six consecutive days of per- 
fect weather in a dog town? 
Ha, any fool knows that can’t 
happen! Equipment working to 
perfection, successful shots on 
dogs that a man can barely see 
through 7 X binoculars, great 
food, a shade tree, total priva- 
cy, scenery to please the eye of 
any beholder? What did I do to 
deserve all THIS? 

Did I mention the opportuni- 
ty to spend a day playing with 
a Leica Geovid rangefinder? 
Other exciting events included 
winning money in an Indian 
Casino, meeting a contingent 
of the National Biological 
Survey and watching them 
work, and observing the flow- 
ers, bird and animal life. Yes, 
it was just too good to be true. There was 
a down side. Family and/or personal ill- 
ness kept my old friends and hunting 
partners Jerry Denzler and Coyote 
Schillinger home, and sent Jim Reynolds 
back to Wisconsin after only a day and a 
half. Some rain, it seems, must fall on 
any parade. 

Every year some or all of us show up 
with some new equipment, yet many 
things stay the same. 

The rifles in camp this year were most- 
ly .222 and .22/250, in both sporter and 
heavy barrel versions, as has been largely 
the case in most years past. Participants 
are long time riflemen and they know 
what works. Jack Freshwaters of 
Wisconsin brought a Winchester Model 
70 of the synthetic stock, heavy stainless 
barrel configuration in 22/250. This rifle 
has performed extremely well for the last 
couple of years. Jack is one of the best 
rifle shots I have known in the 35 years 
we have terrorized the countryside 
together. He also uses a little Remington 
722 sporter in .222. For practical dog 
shooting, these rifles are nothing to scoff 
at, as Jerry Denzler has been proving 
with an identical rifle for many years. 

Buck Stacey, of Michigan, brings a 
wide variety of rifles, all, not surprising- 
ly, in .222 and .22/250. They include 
Ruger #1’s,Sako Varminters and 
sporters, Remington 700’s and a new 
Savage 112 varmint in synthetic stock. I 
noted that Buck shot the Savage a great 
deal. 

Mr. Dog, Rich Grable, of Kadoka, 
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Buck, Jack F. , Dave Regula 
Sport, Rich, Todd Mezeske and Gregg Ritz of Leupold (Jack 
R. between them) 


y 
Jack Rush 


South Dakota, has been our sponsor the 
last two years. He heavily favors the .222 
and has recently been drawn to the 
22/250, to some extent. He favors 
Remington 40 X actions with Arnold 
Jewell triggers and custom barrels. 

Rich is well known in varmint hunting 
circles, and holds a unique position. He 
lives in some of the best prairie dog habi- 
tat, and gains access by promising the 
ranchers a significant reduction in prairie 
dog population. He does this through 
great mobility, riding his own redesigned 
and engineered Kawasaki mule. This 
double deck shooting machine allows 
him to slip up on great numbers of dogs. 
He kills in excess of 8000 a year, and his 
wasted shots are few. Rich becomes 
quickly bored by long range bench shoot- 
ing, and it does not serve his purpose. It 
is only through significant reduction of 
dog populations on private ranches that 
he maintains access and staves off the 
100% extermination with poison. 

By the way, Rich is also a rancher and 
a fine outdoor cook. His services are 
greatly appreciated at brandings through- 
out the area. One evening he invited the 
owners of the ranch on which we shot, 
and some neighbors, to a great roast beef 
supper in our camp. These meals are an 
all day project for Rich. 

Some of the best long range shooting 
(beyond 300 yards) was done by Jim 
Reynolds, of Wisconsin, with his 700 
Remington varmint model in 243 
Winchester. He favors a Leupold 16X, 
beautifully renewed by the factory. Jim is 


and Dick Deardorff of Accu 


'T GET THIS GOOD! 


a perfectionist, and means 
business when he pulls the 
trigger. He prefers the 75 grain 
Hornadys and they do the job. 
We shot together for a day and 
a half on a ridge that I came to 
call the “six hundred yard hill” 
(verified with Leica Geovid). 
We made a lot of spectacular 
hits between five and six hun- 
dred yards. After recovery 
from pneumonia, Jim called to 
say that the 1500 mile trip for 
the day and a half of shooting 
had been well worth it. 

Generally speaking, the 
favorite bullets in camp have 
been Sierra 52 and 53 grain 
match bullets in the .22 cal- 
ibers. The Nosler 50 gr. ballis- 
tic tips are becoming favorites 
in the .222’s with Speer TNT’s now 
putting on an impressive show. Berger 
bullets are also popular. I personally use 
Nosler Ballistic Tip 50 grainers in the 
.222’s, Sierra 53 gr. match in the 
22/250’s and Berger 87’s in my 250 
Savages, both standard and Ackley 
Improved versions. 

Leupold 12X scopes have been the 
overwhelming favorite in our camp for 
quite a few years, with the higher pow- 
ered Leupolds, such as the 6.5 X 20 
being increasingly favored as dog towns 
dwindle and interest in long range shoot- 
ing grows. Redfield scopes, especially 
older models of high magnification, 
appear. I also used a Burris 6X18 
Fullfield this year on my .222 Magnum. 
This is a competitive quality rifle carry- 
ing a Lilja heavy stainless barrel. 

Rich Grable entrusted me with the set 
of Leica Geovid rangefinder glasses one 
morning, and also spent a half day with 
me at the bench. Besides providing accu- 
rate range information, these glasses are 
the clearest, sharpest I have ever looked 
through, defining detail far beyond my 
common expectation for 7X glasses. In 
addition to providing perfect data for one 
shot kills, they helped validate my own 
range establishing method. I have had the 
opportunity to frequently shoot at known 
extreme ranges. The method I use is to 
make my best guess elevation setting, fire 
a shot, and then, holding on the target, 
quickly twisting the elevation knob to the 
point of impact, going back to target and 
squeezing off the (hopefully) killing 
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Jack Freshwaters preparing for a recon mission. Jack Freshwaters and Buck Stacey planning the attack. 


shot—adding in the Kentucky windage 
that seems to be required. After the shot, I 
glance at the elevation setting to tell me at 
what range the shot was made. The 
Geovids tended to confirm the accuracy 
of my range guestimations by this 
method. Unfortunately, as per Murphy’s 
law, my performance was not too impres- 
sive at the time Rich was with me. He 
confirmed one 354 yard kill and spent a 
lot of time mumbling under his breath at 
frequent longer range misses. The dogs 
were spooky and uncooperative in giving 
me a second chance. Being unaccustomed 
to pre shot accurate range information, I 
was not able to make the best use of it. 
That would come in a very short time of 
regular use. I must admit to being some- 
what prejudiced against such devices, but 
these Geovids are slick, quick and accu- 
rate out to a thousand yards. 

I receive a great deal of reader 
response, and these seem to come in four 
basic varieties, summarized as follows: 1. 
“You Idiot! You liar!” These are rare, in 
more ways than one, and especially 
amusing. 2. “What you have said vali- 
dates my own experience. I like what you 
said.” This is the most frequent. 3. 
“Thank you for the help and information, 
I am new at this.”, These letters usually 
contain further questions. Also quite 
common. 4. Newsy and informative shar- 
ing of information, also quite common. I 
welcome and answer all correspondence 
and have made a lot of friends this way. I 
mention this, as what I am about to say 
may be a bit hard for some to believe, 
and might be quite mundane and com- 
monplace for others. Also I may contra- 
dict some earlier statements I have made, 
because I try to learn from every shoot- 
ing experience. Don’t hesitate to com- 
ment or question. 


PRECISION SHOOTING SPECIAL 4, VOL. 1 — 1997 


I obtained a Model 112 Savage BVSS 
this year. The accuracy performance is 
absolutely superb. It is in 22/250 caliber, 
and I shoot Sierra 53 Gr. match bullets 
over H380. It was my second choice this 
year for long range shots. First choice was 
the 250 Savage improved. This rifle is 
built on an FN Supreme Belgian Mauser 
action, with 27 inch Hart barrel, Timney 
trigger and Holland muzzle brake. It is in 
a Laminated varmint stock. The rifle is 
not as accurate as the Savage 112, though 
it is no slouch, dependably shooting most- 
ly in the fours and fives. In this rifle I 
shoot Berger 87 grain bullets, which are 
effective on varmints out to very long 
range. Both of these rifles carry Leupold 
6.5X20 varmint scopes. “Why?”, you 
might ask, “would one choose the 250 


Attention: 


Improved, which is the less accurate, over 
the precision, flat shooting 22/250?” 
Well, let me back up a little to an earlier 
time. We all knew from reading the great 
gun writers that flat shooting rifles were 
the thing! For most hunting situations 
with scopes that are not readily 
adjustable, flat shooting can make the dif- 
ference between success or not. 

For varmint shooting with a quickly 
accessible vertical adjustment knob, flat 
shooting means much less, within reason. 
Wind sensitivity is the key factor. One 
does not ordinarily adjust a scope for 
wind, as it is too variable and would 
drive you nuts under practical varmint 
shooting conditions. 


Continued on next page 


Accuracy minded owners of factory rifles 


If you are the owner of a Remington 700 VS, 
SS, BDL, ADL, or Browning A-Bolt, Winchester 
M-70 or any other factory rifle, you can benefit 
from our Accurizing service. For just $225.00 we 
will recrown the barrel with a match grade crown, 
adjust the trigger, pillar bed, float the barrel, lap the locking lugs on the 
bolt, lap the scope rings, and properly remount the scope. 


Your rifle can benefit from this work which brings it up to where it 
should have been from the factory. Give your factory rifle a chance to 
deliver the accuracy that you expect. 


Phone: (803) 827-2069 
FAX: (803) 827-3908 
1200 Old Jackson Hwy. 
Jackson, SC 29831 


THINGS JUST DON'T GET THIS GOOD! 


“chef” Rich fed us well. 


What it came down to on this trip was 
that, at the ranges which I chose to 
shoot—mostly in excess of 350 yards, 
and out to beyond a half mile, the 22/250 
was about twice or more as susceptible to 
wind as was the 87 gr. .25 Berger bullet. 
I had double the chances and double the 
fun with the bigger gun. The fact that I 
had to crank a bit more for elevation 
meant little in terms of practical applica- 
tion. 

The thing that made long range hits 
easier this trip was that we all shot most 
of the time from one spot at a large 
area.(a couple of hundred acres) This 
area contained several hills and ridges 
that made spotting impacts quite easy. 
We all learned that for any given “area” 
of the town a certain hold or elevation 
setting would be very close to correct. 
Thus we sort of learned the range of any 
given dog over a period of time. 

After a couple of days, I was making 
regular one or two shot hits near the top 
of one hill, between 500 and 600 yards 
away. One still, calm evening I made a 
one shot kill at about a half mile. Bullet 
time of flight becomes quite obvious at 
such ranges. 

Rich did not participate in most of the 
bench shooting, and Jack and Buck were 
confining their shots to ranges under 350 
yards do to limitations of a 12 X scope 
and using Kentucky elevation rather than 
adjustments. They were quite tolerant of 
my long range plinking and very helpful 
in spotting shots. The ability to see the 
impact through the scope plus good spot- 
ting are both essential to such long range 
shooting. The 250 improved hardly 
moves at all, testimony to the effective- 
ness of the Holland brake. 


80 


Continued 


Tailgates serve as cleaning stations and lunch counters. Peanuts 
flavored with cleaning solvent blends were a popular item. 


I fired about 800 shots in six days, as I 
assume did others. I can tell you that my 
percentage of hits was significantly lower 
than the other fellows. My fun factor was 
very high. 

Western varmint shooting is in a period 
of crisis. You might wonder how one 
could say that when having the opportu- 
nity to shoot hundreds of shots in a short 
week. First of all, the Plague has wiped 
out millions of dogs, and thousands of 
dog towns from Colorado to Montana. 
This has had two negative effects. The 
wipe out by plague reduces the total 
“problem” for the poisoners. They can 
take advantage of fewer towns to totally 
eradicate populations in wide areas. 
Fewer dogs have concentrated shooting 
in areas so far untouched by the disease. 
This concentration of hunters causes less 
tolerance by land owners and significant 
population reductions in the areas that are 
shot. It also has encouraged fee hunting, 
often at ridiculous prices. 

I have no great problem with fee hunt- 
ing as a service to the busy and well 
heeled. Such services have been popular 
in some circles for a long time. When the 
government reduces an animal popula- 
tion to the point that it costs us both 
ways, to reduce the animals and depriv- 
ing the general public of a shooting 
resource I object. 

Less poisoning is the answer to saving 
the sport, especially on public land under 
the jurisdiction of the BLM and USFS. 
These Federal agencies are responsive to 
public input. Put in your two cents worth. 
The state and Federal governments are 
spending money EVERY DAY to eradi- 
cate a valuable animal and associated 
ecosystem that you would volunteer to 


regulate through shooting. 

Though I had plenty of shooting, I 
probably observed less than one percent 
of the hunting opportunities I observed 
20 years ago, and perhaps ten percent of 
what I would have observed only five 
years ago. I can defend that statement 
with boring statistics, if you wish. For 
instance, in one area in the Buffalo Gap 
National Grassland, where dogs are man- 
aged as a shooting resource, the acreage 
has been reduced from about 30,000 
(Thirty thousand) acres, to about five 
thousand acres in the last ten years, 
through poison, at your expense. Things 
are much worse in most other areas. It is 
a crisis, folks. 

I will be spending the remainder of the 
summer in the midwest on starling patrol 
with .22 rimfires, and helping save the 
neighbors farm buildings from collapse 
due to excavations by a horde of ground- 
hogs. I have already accounted for five. 

During the lulls I watch a pair of blue- 
birds nesting in the driveway, keep track 
of the broods of catbirds, house finches, 
wrens, doves, robins and other assorted 
songbirds nesting in the yard. Tough 
duty, Huh? 

I intend to take a day off to attend my 
first BR 50 match, July 6 in Knoxville, 
Iowa. It looks like my kind of thing. I 
love bench shooting and rimfires. I pretty 
much favor anything that I can do sitting 
down. 

I will be back in Montana come late 
August. Varmint shooting, pheasant, 
grouse and partridge shooting, deer and 
antelope hunting and all that sort of both- 
er, you know. Things just don’t get this 


good? Sure they do. z 
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A SWITCH BARREL AR-15 


The AR-15 lends itself well to switch- 
ing barrels, as the barrel is only held to 
the action by an encircling nut. Probably 
the main reason for this is that the 
designer, Eugene Stoner, envisioned it as 
a fully automatic firing weapon at a later 
date. And that of course is what it 
became, the M-16. Since barrels on full 
autos don’t last very long, it makes sense 
to make them easy to change. If the bar- 
rels are easy to change, the bolt heads are 
even easier, as they just slip into the end 
of the bolt carrier with interlocking parts. 
No tools needed. But you should always 
check the head space anytime you change 
one or the other. 

There is an outfit in Olympia, 
Washington, that runs a big ad on the back 
of S.W.A.T. magazine. They offer AR-15s 
chambered for the following cartridges, 
.223 Remington, 6 mm PPC, (fun to hunt 
for brass in the tall grass), 6 mm x .223 
(which is the .223 Remington necked up 
to 6 mm, and really looks promising at 
longer ranges with custom bullets), .222 
Remington, 7.62 x 39, and in pistol cal- 
iber, 9 mm Luger, 10 mm, 40 S & W, 45 
ACP, and .41 AE which features a case 
with a rebated rim with the same dimen- 
sion as the 9 x 19 (9 mm Luger). 

Their address is Olympic Arms Inc., 
624 Old Pacific Highway, S.E., Olympia, 
WA 98503. So it would appear that the 
parts are out there. The two barrels most 
commonly encountered are the | in 12 
twist light, and the 1 in 7 H-bar heavy. 
There are others of course, both military 
and commercial. The H-bar usually adds 
about .4 pound more to the A2’s 7.5 
pounds of weight. And that’s a good place 
to put that modest bit of extra weight. 

The | in 12 was the standard barrel 
used in Vietnam, mated with the M-193 
round with its 55 grain F.M.J.B.T. It was, 
on the average, more accurate than the 
standard G.I. .30 cal. rounds it replaced, 
usually grouping close to 2 to 2/2 M.O.A. 
Bear in mind, that this bullet was 
designed to be mass produced for war, 
and its tip tends to yaw in flight so that it 
will tumble on impact, producing serious 
antipersonnel wounds, which is about the 
nicest way to phrase it. This is the round 
most often found at gun shows. 

When this bullet is replaced with some 
of the 52 or 53 grain bench rest hollow 
points, and the right powder and charge 
used, it will often shoot close to 1 to 1/ 
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M.O.A. The best way to find out is to pick 
the suggested most accurate load in one of 
the loading manuals and start in. Although 
this is just common sense, it does work. 

The | in 7 twist barrel came about in a 
somewhat different way. In the early 
days of the M-16, a lot of people tried 
many tricks and twists to make it a better 
long range rifle. The Navy especially. 
Interesting. And this development goes 
on today, with more gunsmiths getting 
involved all the time. But what appeared 
to be the final item, was the military’s 
desire to replace the M-60 7.62 NATO 
belt fed machine-gun at squad level with 
a belt or magazine fed 5.56 mm. (.223 
Remington). It revolved around the same 
thinking as the M-16 vs the M-14. That 
is, the squad could carry far more rounds 
per man for the same weight on the over 
burdened trooper. 

But then some bright character in NATO 
casually remarked that the M-193 round 
would not normally penetrate the old US 
pot type steel helmet, which is after all, 
armor, at 700 meters or thereabouts, so 
they might run into some trouble on thin 
skinned vehicles like trucks at a distance. 

After much experimenting throughout 
the NATO countries, it was finally 
decided to go with a Belgium designed 
62 grain F.M.J.B.T. bullet that would get 
the job done. The US adopted this round 
and called it the M-855. All that have 
been issued to me so far are easily recog- 
nized, as they have a green painted tip. 

The big shake up in NATO came when 
everyone had to change to a | in 7 twist 
barrel to stabilize this new round. The US 
also updated their M-16’s with improved 
adjustable sights, new stocks, etc. and 
redesignated them as M-16 A-2’s. 

Colt brought out their heavy barrel in 1 
in 7, and Sierra and Hornady produced 
69 and 68 grain H.P.B.T. match bullets 
for it. Altogether, it makes for an afford- 
able over the counter target rifle for the 


average shooter at short to medium range 
over the National Match course. 

It is not uncommon for someone to get 
started in target shooting with the early | in 
12 light barrel and then fit the newer upper 
receiver half with the better sights, along 
with the heavier barrel, to gain a few points 
in their classification. Although this helps, 
it still will not make a marksman shoot bet- 
ter than an expert no matter who has which 
barrel, or better ballistic coefficient. 

You can however, go about it from the 
opposite direction. I had a fair supply of 
Sierra 53 gr. benchrest hollow points for 
my .222 Sako heavy barreled varmint 
rifle, plus some from my dad’s competi- 
tion days. Try as I might, I could not get 
them to perform for sour apples in my 1 
in 7 H-bar. So I began looking for a | in 
12 barrel so I could practice without 
wearing out my good barrel. It also gave 
me an excuse to haunt the gun shows and 
maybe meet some good listeners. 

Barrels at gun shows average anywhere 
from $45.00 to $250.00 depending on 
whether they are new or used, commercial 
or G.I., who has them, and how badly they 
want to get rid of them. Also, whether 
they have sights, gas tube, barrel nut and 
barrel extension and suppressor attached. 

I finally found a nice looking 1 in 12 
complete with all of the above, that had a 
dimple in it a couple of thousandths deep 
where they had drilled the gas port hole, 
then gone on through to hit the lands and 
grooves on the opposite side of the bore. 
Amazing what you can do when you fail 
to set a stop for the depth of the hole you 
are drilling and the foreman is not around. 

I reasoned that this couldn’t be a whole 
lot worse than drilling one for the gas 
port hole in the first place, and the price 
was right, so I bought it. (A bargain is 
where both sides tiptoe away smiling.) 

After playing with it for a while, I got 
it to print anywhere from 7%" to 1/4" at 
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VARMINT & BIG GAME RIFLES 


edaveett Rides fue. BUILT TO BENCHBEST STANDARDS 


WE ADMIT THAT OUR RIFLES HAVE ONE FAULT... 


... They make you dissatisfied with all your other rifles. We build to one standard, regardless of caliber, regardless of whether 
it's a varmint, beanfield, or big-game rifle, and that’s the Jarrett Benchrest Standard that's set 15 world records. We do 
not work cheap, but 90% of the peopte who have bought one of our rifles have come back for a second, or more. If you'd 
like the pleasure of owning a rifle that’s put together RIGHT, you can start by sending $4.00 for our information package. 
Kenny Jarrett; Jarrett Rifles, Inc., 383 Brown Rd., Jackson, S. Carolina 29831 
TEL (803) 471-3616 — FAX (803) 471-9246 
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100 yards for the first 3 shots or so. If 
you continue to shoot it slow fire, as the 
barrel warms up, the groups will enlarge 
to about 1 M.O.A. This is okay for 
what I intended it for. 

It is important when intending to switch 
barrels like this that each barrel have the 
barrel extension that contains the female 
part for the bolt’s locking lugs, firmly 
attached. Always, always, check the head 
space, and it is a piece of cake to do this 
with all of the above parts out of the rifle. 
Since the upper and lower halves of the 
rifle’s receiver are very thin aluminum it 
is obvious that they cannot support 50,000 
lb. of breech pressure, so you might go so 
far as to say that they just hold the inter- 
locking steel parts in alignment that do. 
What we have really is the bolt locking 
into the extension on the end of the barrel 
so that the cartridge is totally encased in 
steel inside an aluminum housing that 
looks like a rifle. Light and handy. 

The gas tube must be removed before 
the barrel nut can be unscrewed as it 
passes between the spikes on the nut. It is 
held into the rear of the front sight by a 
small roll pin. You can drive this pin out 
with a small punch and hammer, or 


remove the front sight and tube as a unit. 
I removed this roll pin, then ran a 3 x 48 
N.C. tap through the hole on both bar- 
rel’s sights. I can now use the same gas 
tube for either barrel, and remove and 
replace it quickly by just removing the 
small 3 x 48 screw. This saves drifting 
the two tapered pins out of the front sight 
each time I switch. 

So if each of the barrels has a front 
sight, properly head spaced barrel exten- 
sion, and barrel nut, it is easy to pop off 
the hand guards, grip the upper receiver 
by the carrying handle in the wood 
padded jaws of a vice, remove the gas 
tube, and bolt, and switch the barrels. If 
the barrels did not have all of their own 
accessories like sights and flash suppres- 
sors, then one of course, would have to 
switch them also. The military shop man- 
ual gives the barrel nut torque at 50 
ft./lbs. maximum. But be aware that the 
gas tube must be free to shake .005 to 
.O15 between the spikes of the nuts so it 
has freedom to expand and detract with 
heat lengthwise, and also not dampen the 
barrel’s harmonic vibrations. The manual 
lists a .177 diameter pin gage, 2/2" long, 
to verify this, plus bolt carrier alignment. 

If the barrels each have their own front 
sights, which are readily available from 
parts suppliers and gun shows, I can then 
zero the elevation for each barrel by its 


The AR-15 is easy to convert to a switch barrel. 


The two barrels used. Top, 1 in 12 twist light barrel. Bottom, 
1 in 7 twist heavy with an outer tube fitted to support the 


sling. 
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front sight. If the windage is not the 
same, and it probably won’t be, I can log 
the correct settings on a piece of masking 
tape attached to the stock. 

Barrel nut wrenches are also available 
from the parts suppliers and have three 
pins that engage in the grooves between 
the spikes of the barrel nut. They also 
have a /" square hole in them to take a 
/2" drive torque wrench, and a long han- 
dled wrench can be used for loosening. 

I have not experimented with this yet, 
but I see no reason why I can not stamp 
witness (reference) marks on the nut and 
receiver and use them for repeat tighten- 
ing after getting the correct torque. 

I found that the head space for both of 
my barrels was right in the ball park with 
my bolt. If it had not been, I would have 
had to correct this by trying different bolt 
heads, barrel extensions, or changing the 
depth of the chamber. I was prepared to 
do all of this. You may not be. So if you 
decide to do anything like this, first talk 
to a good gunsmith who understands 
what this all entails. 

I just picked up a .22 long rifle conver- 
sion kit and can’t wait to try it with each 
barrel. More on this later. 

Roy Baumgardner 
262 Swartz Road 
Akron, Ohio 44319 
(216) 773-8104 
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The bolt, about to lock into the barrel extension. Always 


check the headspace. 


Left to right, bullets that worked well in the AR-15 barrels: 62 
grain M-855, 69 grain Sierra Match, 55 grain G.I. M-193, 
Sierra 53 grain Match. 
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AN UNUSUAL CANADIAN PALMA RIFLE 


Dear Dave, 

Last night I received a call from a sub- 
scriber who had a question about a Palma 
rifle that I could not answer. A gentleman 
from Ohio has purchased a rifle that was 
believed to be a Palma rifle (in the sense 
it was used in the matches). It is a .308 
single shot set in a prone stock with a rail 
and a Parker Hale rear sight base. The 
rifle appears to be a Savage action and is 
marked “USA” on the action. Other 
markings are “Canadian Industries 
Limited 950T” The rifle was purchased 
through a company called Buckeye 
Sports many years ago. 

I suggested that it is a Palma rifle in 
the sense that it is the type of rifle one 
might shoot in a Palma match. My 
records do not indicate any such rifle 
manufacturer for rifles issued at any 
Palma hosted by Canada. Perhaps the 
esteemed Editor might be able to shed 
light on this firearm? 

Hap Rocketto 
PS Columnist 


(Editor: Mr. Rocketto, A relatively 
new columnist here at PS, apparently has 
not yet to come to realize that the editor 
knows absolutely nothing (of any practi- 
cal use, anyway). Ah, but the fellow does 
have one ability, however... he usually 
knows exactly where to find the needed 
answer! These two facts, when 
overviewed, account for the fact that half 
of the time the editor is meek and hum- 
ble, sort of like Francis of Assisi, and 
half of the time the editor is fully con- 
vinced that he is the living reincarnation 
of Ivan The Terrible, or possibly Attila 
The Hun. As a result one never knows 
which personality he will be inhabiting 
when one calls. The smart thing to do is 
to call Kim, and ask... “Who is he 
today?” Where was I, anyway? Oh, yes... 
in this case we simply bounced off an 
inquiry up to Jim Bullock, the former 
Canadian Palma team captain, in Canada. 
And as always... we were perfectly cor- 
réct... 

Editor 
Dear Dave: 

Yes, I can shed a little light on the 
“Canadian Palma Rifle”. 

Canadian Industries Limited, a sub- 
sidiary of ICI, England (the now famous 
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maker of potent fertilizer) used to domi- 
nate the ammunition market in Canada. 
They made the “Imperial” and “Canuck” 
brands of ammunition. In the 60’s I 
worked in their ammunition R & D Labs. 

CIL also marketed a limited line of 
firearms. They were supplied by 
Anschutz (22’s) and Savage (centerfire 
rifles). When our full bore target shoot- 
ing program dropped the requirement to 
shoot a service rifle, most shooters 
bought rifles consisting of P-17’s or M 
98’s in heavy stocks, rebarreled with 
Shultz & Larsen barrels. 

A few, more knowledgable, thought 
they could buy a more competitive rifle 
by opting for a Winchester Model 70 or a 
Remington 40XB. They were on the right 
track, but we were still using military ball 
ammo (147grain bullet of 0.3065" to 
0.3075" diameter) and the heavy factory 
barrels of .308" diameter shot large, hol- 
low groups. The Schultz & Larson bar- 
rels were tight, and dominated the range 
at the time. 

Jim Holden, a CIL executive, and an 
active shooter, recognized an opportunity 
for CIL to market the perfect rifle. Carl 
Uildebrandt, a Savage engineer, came up 
with the rifle in question. It consisted of 
the “short” Savage 110 single shot 
action, a Parker Hale sight base, a very 
heavy prone stock made by Bishop, and a 
1 in 12 twist 26" Savage barrel. 

CIL had requested a chamber profile 
similar to that used by our Longbranch 
Arsenal in our target rifles. 
Unfortunately, a Savage executive decid- 
ed that it was too short in the throat for 
168 and 190 grain bullets, so he 
“improved” the chamber, by adding a 
longer throat. Since we had to use issue 
military ball, the results were poor, not 
all that surprisingly. 

CIL then turned to Anschutz and 
requested a rush order of replacement 
barrels. These were both tight and cor- 
rectly chambered. Unfortunately, the 
German Mark became expensive and the 
price of the resulting rifle was considered 
too high to be pursued. At this point, the 
project was abandoned. 

About 2,000 of these rifles were made, 
in two versions. The first version left the 
factory with the Savage barrel. The sec- 
ond version was an action only. CIL fit- 


ted the Anschutz barrel. I purchased a 
total of 8 CIL/Savage rifles. Some of 
them were Savage barreled, with an extra 
free Anschutz barrel. The last of the 
CIL/Savage action were sold to Boots 
Obermyer. (Realize please, that this was 
many years ago!) 

This was the advent of the Savage sin- 
gle shot action, which became a standard 
offering in their catalog. This action 
offered many desirable features to the 
shooter. First it was (and still is) milled 
from a solid bar of steel. Second, the bar- 
rel lock-nut permits easy barrel exchange 
and headspace adjustment. The trigger is 
fully adjustable for over-travel, weight 
and sear engagement. Weight can be 
adjusted down to about 3 lb., using the 
factory trigger spring. This spring is a 
straight piece of piano wire, not a coil. 
We remind you that trigger work is 
best left to the professional gunsmith, 
who (hopefully) is experienced in these 
areas. 

The “short” action was about a half 
inch shorter than the standard action. It 
could not be shortened more, because of 
the firing pin design. A shorter bolt and 
firing pin would not have left sufficient 
power in the firing pin spring for reliable 
ignition. This is why the short action was 
eventually dropped. The firing pin 
assembly drops out in your hand, if the 
bolt end-cap is unscrewed. The firing pin 
is then click adjustable for protrusion in 
six thousandths increments. Few other 
rifles are as easy to adjust. 

The Savage has acquired an unde- 
served reputation of “poor trigger”. This 
is because triggers are set at the factory 
by their corporate lawyer to six pounds 
with lots of sear engagement. Savage 
triggers are easy to re-adjust for a knowl- 
edgable gunsmith. A “knowledgable gun- 
smith”, for instance, will be fully aware 
that the trigger assembly is made from 
case-hardened sintered metal, and it must 
not be honed! (It’s so nice to know little 
things like that!) 

Since Canadian target rifle shooting is 
all single shot, most of our target rifles 
have been single shots. To this extent, the 
average Canadian target rifle looks like 
what American shooters call a “Palma 
Rifle”. At one time, host countries sup- 
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AN UNUSUAL CANADI- 
AN PALMA RIFLE 
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plied the rifles for the Palma Match. 
Canada supplied the Parker Hale 1200 
TX and the Omark Sportco 44D. The 
CIL was never supplied, although it 
would have been an excellent rifle. 

I have fitted my rifles with new barrels, 
in a variety of calibers, including 300 
Winchester Mag and 223 Remington. 
The bolt head is removable, with a single 
pin. Thus, a rifle can be changed to cal- 
ibers requiring different bolt heads, at lit- 
tle cost. 

In addition to the milled action, 
adjustable trigger and quick change bar- 
rel/bolt head, the action has several other 
features. It is one of the very best 
designs, should a case head blow. In 
most rifles, gas blows back along the 
locking lug raceways. One raceway 
opens up at the loading port, the other 
terminates near your eye. The Savage 
action incorporates unique extra bolt lugs 
which do not turn on closing. These lugs 
stay in the raceway. They help block 
escaping gases, and they also support the 


bolt, to keep it vertical. 

At the back of the bolt, a heavy screw- 
on bolt cap seals the rear of the bolt, so 
gases blowing back along the firing pin 
are trapped. 

A few years ago I was asked to recom- 
mend a rifle to our cadet (junior) shoot- 
ing program. I suggested the Savage. Gas 
handling was a major reason. The second 
reason was the routine maintenance (bar- 
rel changes, headspace adjustment, firing 
pin protusion adjustment and trigger 
adjustment) were easier than with other 
rifles. 

While the cadets never opted to buy 
this rifle, it was such an attractive, accu- 
rate and economical rifle, Savage pro- 
ceeded with the project, and now the BT 
target rifle is a catalog item. I bought one 
in 308, and routinely switch the barrel 
and bolt head to 223. 

Savage have been marketing inexpen- 
sive rifles, and are perhaps over-looked 
by the gun enthusiast, who equates inex- 
pensive with cheap. A Savage can be 
turned into a sub-minute shooter with the 
following steps (if it is not subminute out 
of the box). The locking lugs should be 
very lightly lapped, while under pressure 
on the bolt face. The barrel channel 
should be opened enough to “float” the 


GETTING A GLUE-IN 


When I glued my new Panda action 
into a Lee Six stock, I figured I'd never 
have reason to take it out. After all, my 
Jewell hunting trigger was working flaw- 
lessly, the 22" Shilen barrel in #5 contour 
was exactly what I wanted, and the 
rough, black stock finish I’d applied 
pleased me no end. Everything about this 
varmint hunting rifle was just right. 

Well, despite wishful thinking I’ve 
removed the action three times since 
then. On the first occasion I heated the 
devil out of the receiver, and grasping the 
tip of the forend I wedged the barrel up 
until the gummy epoxy turned loose. 

At the time I was keenly aware that 
although I was applying mild upward 
pressure to the barrel, the leveraged 
effect of 16 inches of ‘cheater bar’ was 
dramatically multiplying the pressure on 
a mere one inch of threaded area at the 
nose of the action. And while I have no 
reason to suspect that I inflicted damage, 
after solemn meditation I concluded that 
this is no way to treat an expensive 
mechanism which has been machined to 
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Dave Scott 


incredibly precise dimensions and consti- 
tutes the heart of an accurate rifle. Those 
of us who have enjoyed keen accuracy in 
a rifle and then lost it temporarily or per- 
manently for reasons no mortal mind can 
fathom recognize that a tackdriving rifle 
is a sensitive instrument. Moreover, if 
barrel vibrations are a key part of the 
equation, is it wise to apply strong and 
undesirable forces to the receiver and 
barrel via the threads? Even faced with 
that troubling question I proceeded to 
again glue in the Panda without address- 
ing the issue. 

Then came removal #2. After I’d heat- 
ed the receiver I wedged on the barrel as 
much as I dared, and when the mushy 
epoxy held, I exercised caution and quit. 
With a sharp knife I nervously tunneled 
into the stock’s bolt handle cutout until 
the hole extended 1/4" under the edge of 
the action floor. With the receiver heated, 
I then used a screwdriver to pry it up and 
out. Worked like a charm. Of course, the 
reason for locating the hole in the bolt 
handle cutout was to hide the scar, since 


barrel. The action should be bedded in 
Devcon. I drill the forward action screw 
hole open with a 1/2" drill right down to 
the top of the plastic ferrule. This gives 
me a front pillar. The barrels are but- 
toned, and somewhat rough. I pressure 
lap them. They may not shoot any better, 
but they sure clean easier. 

One thing that Canadians have learned 
about single shot actions in 308 is that a 
third action screw, in the middle of the 
action, stabilizes the action and promotes 
accuracy. I have had occasion to add this 
third screw, and have seen groups shrink 
by half. I think the main advantage is in 
long term accuracy reliability, rather than 
absolute accuracy. Many of our Savage 
110’s (or CIL 950T’s) now sport a center 
screw. The Savage target rifle is back in 
production, but the single shot version 
does not include this screw. I would rec- 
ommend using Devcon to glue in a block 
of hardwood in the magazine cavity, and 
adding the third screw. I have done this 
to all my Savage target rifles, other than 
the 223’s. 

Jim Bullock 

13898 Miss Road 
Cheltenham, Ontario 
Canada LOP ICO 


® 


OUT 


matching the Bondo patch with the exist- 
ing finish would be difficult. As I later 
reglued the action, I thought surely this 
would be the last time. Alas, my friends, 
you're correct; I still had not learned my 
lesson. 

A few weeks ago, when I elected to 
remove the receiver for the third, nerve- 
racking time, the hot epoxy again didn’t 
cooperate. So, what else is new? This 
time, in utter frustration I wound up 
drilling and cutting a tunnel through the 
pistol grip and under the receiver back 
tang. It then was a simple matter to pry 
the back of the receiver up and break 
loose the hot glue. In the process, howev- 
er, the pressure exerted by a screwdriver 
slightly caved in the thin fiberglass skin 
serving as a wedging point. This was not 
a major problem, being that refinishing 
the stock was one of the reasons I under- 
took the project in the first place. 

Well, my shooting brethren, in our clan 
there’s an ancient and proud tradition that 
proclaims that no Scott makes the same, 
grave mistake four times. (Or is it six? If 
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I weren’t spending so much time remoy- 
ing glue-ins, perhaps I'd memorize more 
Scott family lore.) In any case, common 
sense demanded that at this late date I 
should finally rig a better way to break 
loose the Panda so in the future I could 
do the deed without abusing my action, 
stock and emotional stability. 

After considering the matter, seemed 
clear to me that the best wedging point 
was the one I’d last used—the stout rear 
tang. Of course, as I’d just seen, the 
foam-filled pistol grip of this particular 
stock is much too fragile for prying. No 
problemo. To beef up the area to be used 
as a pressure point for the prying tool, I 
drilled a 1/2" hole immediately behind 
the rear tang bedding through the pistol 
grip to the bottom skin. With a knife I 
enlarged the hole to about 3/4", packed it 
with fiberglass cloth and filled it with 
fiberglass resin. This created an extreme- 
ly rigid pillar extending the full height of 
the stock. Had weight been a concern, an 
aluminum pillar would have been ducky. 

After I located a suitable prying tool— 
a junk screwdriver with a 1/4" wide 
blade—I rattail filed a neat slot in the 
fiberglass pillar just big enough for the 
blade. The slot sloped off into the rear 
tang bedding area at about a 45-degree 
angle. Using a Dremel Tool I then hol- 
lowed out a small but deep gutter in the 
epoxy bedding at the base of the slot to 
allow the screwdriver tip to be inserted 
well under the rear tang. When I glue in 
the action, the deep gutter will easily 
accept the small epoxy overflow without 
filling up and blocking access. With a 
coating of Bondo sanded smooth to cover 
the scars, the stock portion of the project 
was complete, except for painting. 

The last step was to bend the tip of the 
screwdriver blade into a slight hook so 
the wedging action is directed straight 
up, and the screwdriver pivot (pressure) 
point is within the slot. The amount of 
curve was determined by experimenta- 
tion with the receiver in place. When the 
time comes to actually use the device, I'll 
first wrap the screwdriver tip in tape to 
prevent marring both receiver and slot. 
It’s also sensible to minimize the trauma 
on the rear tang by applying as much heat 
as deemed necessary. Having the capabil- 
ity to exert strong wedging pressure is no 
substitute for properly softening the 
epoxy. 


R. P. A. 
O.K. WEBER, INC. 


P.O. Box 7485, Eugene, OR 97401 
Phone: (541) 747-0458 
24 HR. FAX (541) 747-5927 
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Granted, there are other ways to skin 
this cat, including applying pressure to 
the rear tang from the bottom by way of a 
hole, as well as a willingness to heat both 
receiver and bedding more than I prefer. 
However it’s done, the important thing, 
in my view, is to overcome the almost 
irresistible temptation to use the barrel to 
torture the critical front regions of an 
action. To help break this nasty habit, I 
recommend that you tightly grasp a bar- 
rel at the threads and note how over- 
whelming a slight shove is when applied 
an appropriate distance out on the barrel. 

And incidentally, this concern isn’t 
reserved for the Panda action with its alu- 


minum frame and spacious bedding sur- 
face. Next time I remove my smaller, all- 
steel Hall action, the McMillan graphite 
stock it’s glued into will receive the same 
modification, as will all my future glue- 
ins. 

The surprising thing about this project 
is that I expected the completed and 
painted glue-in slot to look like hell, and 
it doesn’t. In fact, I find this unusual fea- 
ture as attractive as the cutouts for the 
safety and bolt handle. But even if it 
weren’t, there’s enough beauty in the fact 
that it turns a gut-wrenching ordeal into 


child’s play. ® 


The glue-in slot (at left) allows a curved screwdriver tip to be inserted under the 
rear tang of the receiver for anguish-free removal of a glue-in. Note the gutter in 


the epoxy bedding at the base of the slot. 


@GLYMER Manufacturing Co., Inc. 


1645 WEST HAMLIN ROAD, PS ¢ ROCHESTER HILLS, MICHIGAN 48309-3312 USA ( Re, 
TELEPHONE (810) 853-5555, OR FAX 810-853-1530 * HRS: M-F 8:30-5:00 pm 


PRECISION TOOLS: 


Barrel Polishers 

Bore Reamers 
Chambering Reamers 
Choke Reamers 
Counterbores 

Deleading Tools 

Floating Reamer Holders 
Forcing Cone Reamers _ Throaters 
Headspace Gauges Special Tools 


Send for FREE price list or send $5.00 for 
complete 40 page catalog (refundable on first 
$20.00 order) 
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Headspacing Reamers 
Muzzle Squares 

Piloted Center Drills 

55° Rim Cutters 
Screw-In Choke Tooling 
Shotgun Barrel Gauges 
Site Base Cutters 


RELOADING AT THE RANGE 


Dear Tim, 

Thank you for your letter. I have had 
several letters about the 7 BR article (PS 
Special Issue No. 3) but none about the 
reloading set up. I'd be more than happy 
to share with you what I’ ve learned so far 
about loading at the range. 

I started shooting pistol silhouettes in 
1979. I soon figured out that carrying all 
that gear around in separated boxes 
wasn’t going to cut it. Wouldn’t you 
know that come Match day I’d forget one 
of the boxes. There I would be at a match 
with no ammo or whatever it was that I 
forgot that particular day. It seemed to 
me the best plan would be to have a box 
big enough to carry most of the gear. 
That way if I could just remember the 
one box I'd be okay. 

I designed a wooden box that would 
hold four single shot pistols, ammo, pads, 
glasses, spotting board, tools, etc.. In 
other words, a box that would hold 
everything but the spotting score, the 
stool and my wife. It has worked out very 
well over the years. The night before the 
match I load the box, spotting scope and 
stool in the Bronco. I load the wife the 
next morning. So far I haven’t forgotten 
anything yet, except maybe lunch. 

There are a couple of disadvantages to 
the wooden box. First, it’s made of wood 
(Editor: Hold that thought, if you would. 
We may have stumbled onto something 
important here.) so therefore it is quite 
thick. Because wood is not as strong as 
steel it has to be made much bulkier. It 
takes up more room than what I’d like. 
Second, the wooden box is quite heavy. 


SCHNEIDER 
RIFLE BARRELS, 
INC. 


Pull buttoned in Stainless Steel. 
22 RF thru .375 calibers. 
Standard and custom contouring, 


including fluting with lapping and 
stress relief afterwards. 


GARY SCHNEIDER 
12202 N. 62 PL. 
SCOTTSDALE, ARIZONA 85254 
TEL: (602) 948-2525 


by 
Terry Wright 


When loaded it’s even heavier, about 60- 
70 pounds. All that wood, ammo and 
guns weighs a lot. 

In the early eighties when I really got 
involved in doing development work I 
always took prepared loads to the range. 
Testing prepared loads is okay but it 
requires a lot of unnecessary steps and 
time. One has to prepare several load of 
the same bullet, primer and powder com- 
bination that are to be tried. As you 
know, it’s a good idea to start out with 
loads that you are sure are low or safe. 
Then you must load a few more that you 
think are in the middle. Lastly you need 
to load up some that you think or suspect 
are just a bit on the stout side. Maybe you 
had some that you misguessed on and 
they were way too mild. This little rout- 
ing has to be done on every different 
combination you want to try. This can 
lead to many, many trips to the range. 
This is all fine and dandy if you have the 
time, but if you don’t your testing will be 
short. Later, when I started doing test 
work for the Gates family over at “The 
Silhouette”, I could see that the sheer 
volume of testing would mean that I had 
to find a better way than showing up at 
the range with prepared loads. 

Loading at the range seemed like a 
good idea so I tried it. Well, it didn’t 
work out too well. It was the same old 
problem as before. Too many boxes of 
stuff to keep track of. The other problem 
was the scales. I soon found out that you 
can’t use scales outdoors. The least little 
breeze fouls them up. So, I gave up on 
the idea for awhile. Besides, I didn’t 
want a big old heavy wooden box again. 

Something happened in the late eight- 
ies that got me to thinking about loading 
at the range again. I was sent a Redding 
BR-30 powder measure to test. Because 
the Redding has micrometer clicks you 
can reset it back to a certain spot every 
time. You can’t do this with a regular 
measure. That changed everything for 
me. With the BR-30 I didn’t need a scale 
at the range. That eliminated at least one 
problem. What I did was to sit down in 
the reloading room one night and make 
myself up a chart for every powder I was 
using. Actually it’s a small notebook that 
I keep in the reloading box. 

How it works is very simple. Let’s use 


H-322 as an example. I knew that I’d be 
using 322 in charge weights from 20 
grains on up. I just kept weighing and 
resetting the powder measure until it 
would throw 20.0 grains of 322. I then 
took note of the micrometer setting that 
was on the handle. On mine it happens to 
be twenty-two clicks. Then I set the pow- 
der measure to throw 20.5 grains. That’s 
22.5 clicks on my BR-30. I did this all 
the way up to 40 grains. I made up a 
small chart in the notebook for 322 pow- 
der from 20.0 grains up to 40.0 grains in 
half grain segments. Then I did the same 
with every powder that I use. It was a 
long night. 

Now when I’m at the range testing a 7- 
08 and I want 38.0 grains of XYZ pow- 
der I just look up on the chart for that 
powder and it tells me how many clicks 
to set the powder measure for 38.0 
grains. Pretty simple, huh! 

I can only tell you that you cannot 
spend too much money on a quality pow- 
der measure. It is mandatory that you 
have one with repeatable micrometer 
clicks, that you can read. The Redding 
BR-30 is very good. There are some 
folks who advertise in PS Magazine that 
also make quality powder measures. Just 
make sure the clicks are readable and 
repeatable. Spend the money for quality 
here because you can’t fool with a scale 
at the range. I might note that you can 
also make up a graph rather than a chart 
like I made. The directions that come 
with the Redding will explain how to 
make the graph. 

With that problem solved, the next 
thing that I addressed was how to resize 
cases at the range. This means packing a 
press and a big C-clamp to the range. 
Needless to say this didn’t work out well 
either. First, it’s a pain to pack something 
that heavy around. Second, it takes time 
to set up and take down. Third, it’s some- 
times hard to find a place to mount it 
solidly. Fourth, I found that it took at 
least two C-clamps to hold the thing. 
Fifth, you have to pack the appropriate 
dies. Six, I always forgot the dies or C- 
clamps. Seventh, I could never remember 
the case lube. Eighth, how do you get the 
case lube off the brass when you’ re at the 
range? Ninth, ...well you get the idea. 

The solution was frightfully simple. I 
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don’t full length resize cases at the range. 
A good share of the test work I simply do 
with target “stuff”. I usually shoot a tight 
neck in these guns, so there is no need to 
neck size or full length size. I just punch 
out the primer and the case is ready to 
reload. If it’s a gun that requires neck siz- 
ing, the small arbor press mounted on the 
reloading box will handle that. If it’s a 
gun that requires full length resizing the 
brass I just bring a hundred (or whatever 
is to be used that day) already prepared 
cases to the range with me. Doing this 
eliminates the need for a big press, lube, 
extra dies and some way to clean the 
brass. 

But how, do you say, do you seat bullets 
without a big press? Please look at photo 
number one. Notice on the upper right 
hand corner of the box is a small arbor 
press. Below it is a flat plate with a 
straight line seater die sitting on it. The 
plate is attached to the box and/or arbor 
press. On the table next to the box is a 
small plastic mallet. Right next to the 
hammer handle is a small base and decap- 
per set. This is used to push the old 
primers out of the fired cases. These are 
available from Haydon, Sinclair, etc.. Also 
next to the handle is a Wilson neck sizer. 
All of these tools will work fine in the 
small arbor press. You can push out 
primers, seat bullets or neck size with 
ease. 

I should point out that if you don’t have 
any straight line bullet seaters then regu- 
lar seater dies will work. To use regular 
press type dies you will need a shell hold- 
er. This is so you don’t run the brass too 
far into the die. What I did was to heat up 
the shell holder with a torch to take the 
hardness out of it. Then I just taped the 
small hole already there for quarter inch 
course threads. A hole was drilled in the 
flat support plate at the appropriate spot 


Photo 1 
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right under the center of the ram. A short 
bolt was cut down to a quarter inch in 
length. Set the shell holder over the hole 
in the plate and screw the short bolt in 
from the bottom. Make sure it doesn’t 
stick up through the shell holder so far 
that it interferes with the base of a case. 
You can then sit the case into the shell 
holder and slide the die down over it. 

If the adjustment stem in the die sticks 
up too high or you feel it’s too flimsy to 
work you can do a couple of things. Get a 
couple more nuts the right size and set 
them back-to-back at the end of the stem. 
This will give the ram a little more area 
to push on. Or, once you get the bullet 
depth set you can cut off some of the 
excess stem. Or, you can use a Redding 
bench rest seater die. They are flat on top 
and work fine. Or, you can work out your 
own solution. 

Also notice the small piece of angle 
iron attached to the corner of the box. I 
finally went with a metal box because 
they are much lighter than a wood box 
and take up less room. The corner brace 
is to stiffen it up just a little. The arbor 
press would flex the metal some. The 
same thing is done on the other end of 
the box where the Redding powder mea- 
sure is mounted. The small piece of angle 
iron gives me something to bolt the pow- 
der measure to, as well as stiffening it up 
a bit. 

As mentioned it is a metal box. It is 26 
inches long by 16 inches high by 12 inch- 
es deep. It is four drawers high with the 
last drawer on top being split into three. 
This one happens to be a Waterloo brand. 
There are several other brands available. 
It’s just a tool box, or at least was. The 
bottom drawer is 3.5 inches high. In here 
goes boxes of primers and all the clean- 
ing stuff. This consists of patches, brush- 
es and the chemicals. Also in the bottom 
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drawer goes the Lee auto prime tools. 

The next drawer up holds the bullets. 
Most bullet boxes are short enough to fit. 
If not I just set them in the top. Also in 
here goes the powder cans. I like IMR 
cans because they are flat and will lay 
down in the thin drawer. Again, fat cans 
go in the top. This drawer also gets 
calipers, the micrometer and the Sinclair 
consistency gauge as well. All the drawers 
except the bottom one are 1.5 inches high. 

Next up is the drawer with the bore 
guides, a C-clamp, scissors, rubber 
gloves, magnifying glass, and paper work 
I might need such as my notebook for the 
Redding powder measure. Also any load 
data. 

In the top right drawer I keep the seater 
dies, primer pocket cleaners, bushing for 
the Wilson dies and the primer punch. 
Top left holds the bolt from the rifle. 
Also in here is kept lube for the bolt and 
neck brushes. 

The center drawer is for whatever tools 
you'll need. Pliers, allen wrenches, 
Stanley knife, nuts, bolts, etc.. This is the 
catch-all drawer. The pickup keys usually 
find their way here as well. 

In the top of the box, under the lid, I 
keep talcum powder, mirage shades, car- 
tridges holders and the brass. This very 
top part also collects whatever else is at 
hand like glasses or pickup keys. 

Photo number two shows the back side 
of the box. Here I have mounted my 
cleaning rod holders. They are none other 
than steel brake line tubing. I mounted 
two of them on a small bracket with 
small cable clamps. This in turn is held 
on the box with a couple of wing nuts so 
it can be removed if wanted. It works just 
fine. These rod holders are also available 
from Haydon, Sinclair, etc.. 


Continued on next page 
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RELOADING AT THE 
RANGE 


Continued 


Photo number three shows the end of 
the box. Here you can see the Redding is 
mounted with a small aluminum block. 
This was before the piece of angle-iron 
was added. The angle-iron works better. 
Also you can see the two Dewey clean- 
ing rods in the mount I made. Keeps 
everything handy. 

If you look closely you can see a bore 
guide in the back of the rifle action. Also 
note the Speer bullet box on the bench. I 
keep cleaning patches in these. When fin- 
ished these little plastic boxes go in the 
bottom drawer with the rest of the clean- 
ing supplies. I like the little boxes 
because they take up little room and I 
don’t have to bring a whole bag of patch- 
es with me. 

Photo number four is a later picture. 
Notice on the lower left hand corner of 
the box is now another small box. This 
holds the neck cleaning brushes and 
graphite. Also you can see the angle-iron 
mounted on the corner. I have mounted 
the Redding powder measure with half- 
inch aluminum spacer. This is to keep the 
powder measure out far enough from the 
box so I can use a loading tray to load the 
cartridges. I’m learning as I go. 

With this set-up reloading at the range 
is very simple. It contains everything 
that’s needed. You will soon learn what 
you need and what you don’t. The key is 
not to take a bunch of stuff you don’t 
need. Loaded the box weighs about 40- 
50 pounds. All that’s needed besides the 
box is a chronograph, front rest, rear sand 
bag, stool and of course the rifle. 

I can have the pickup loaded and head- 
ed for the range in less than five minutes. 
Once there it takes very little time to set 
up. Getting the sky screens lined up takes 
the longest. I can be ready to test the first 
round in about ten minutes after arriving. 
This includes hanging the targets. I have 
done it so many years I’ve gotten it down 
to a fine art. Believe me, I don’t take 
anything that’s not going to be used. The 
whole idea for me was compact, yet 
functional. I just can’t see packing press- 
es, powder scales and the like around if 
there is a better way. 

Once at the range, if it is a new gun with 
new brass, I try to kill three birds with one 
stone. This includes pressure checks, fire- 
forming the brass and breaking in the barrel. 
If it’s a standard cartridge then it’s easy to 
pick a medium fire-forming load. If it’s 
wildcat then you should have all your home- 
work done so that you know a safe starting 
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load. The first round is fired over the 
chronograph to see what the velocity looks 
like. From there it’s easy to adjust the load 
up or down as needed. I use this opportunity 
to load up a few rounds (one at a time) to see 
where the maximum is going to be with this 
combination. This is also a good time to get 
“on target” if it’s a new rifle. 

Once the barrel is broken in, brass fire- 
formed, and scope set you can proceed to 
test work. If you didn’t do your pressure 
checks when you fire-formed now is the 
time. Load up and test fire one round that 
you know to be safe. From the velocity and 
case head measurements you should have a 
good idea where you are at, pressure wise. 
Load up the second round with slightly 
more powder. In a small case a half a grain, 
in a large case maybe a full grain. If it’s a 
22 Hornet size case make that two tenths of 
a grain. Keep loading and firing one round 
test loads until you think you are getting 
close to, or you are at max.. At this point I 
usually back down about two or three 
grains and load up three rounds. Test these 
and see how they group. Also note what the 
extreme is. Sometimes if the load is a little 
too light the extreme spread won’t be good. 
Next I load up three more rounds going up 
a half or full grain depending on how big 
the case capacity is. Test these three and 
see how they group. Again note what the 
extreme spread looks like. I keep testing 
these three shot groups until the load is 
about a grain under maximum. If I didn’t 
find any keepers in this bunch then it’s time 
to try a different powder, primer, or bullet. 
By doing it this way you should have a real 
good idea if that combination is going to 
work in less than twenty rounds. 

This has worked really well for me over 
the years. I have had the opportunity to fine 
tune the thing. Once back home I full length 
size the brass if need be, and dump them in 
the tumbler. If no resizing is required 
then the brass is put in the tumbler 
and cleaned. While 
that’s going on I 
restock the reload- 
ing boxes with pow- 
der, primers, bullets, 
cleaning patches or 
whatever else I 
need. This is so the 
next time I want to 
test I can just load 
the box in the pick- 
up and off I go. 

I also use this 
box when I go to 
benchrest matches. 
What works really 
well is to sit the 
box on the bench 
with me, just like 
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in the pictures. That way I can shoot the 
relays, reload and clean without ever 
leaving the bench. This of course means 
that the match has to be small enough 
that everyone can have their own bench. 
If not, then I load and clean out of the 
back of the Bronco. 

The thing that continues to amaze me is 
that seasoned target shooters continue to 
show up at a match with cardboard boxes 
full of primers, powders, dies, etc.. Let me 
reassure you, having everything in one 
box makes life a whole lot more enjoy- 
able. That’s not to mention the time you 
save looking through all the boxes trying 
to find the priming tool. You see it every 
match, some guy making sixteen trips 
back to his pickup looking for the box of 
bullets that he is sure he brought. No 
thanks - trying to concentrate on what’s 
going on at the bench demands all your 
time. You can’t afford to be wondering if 
you brought the bag of cleaning patches. 

Here’s an idea you might find helpful. 
Metal is quite hard and unforgiving so I 
use a lot of foam inside the drawers. At 
first I tried buying foam and cutting it to 
fit the drawers. That really didn’t work. 
Hard as I tried, I couldn’t get it to look 
right. I finally took the empty box to a 
foam shop and had them cut it to fit. 
What worked out best was to cover the 
bottoms of the drawers with eighth or 
quarter-inch foam. On top of that went 
half or three-quarter inch foam, whatever 
the situation called for. In the half-inch 
foam I made cut-outs to fit all the tools. 
This works really well. It keeps them 
from banging around during travel. Also 
by using the foam it’s easy to change the 
layout if you change your mind. 

I hope this has answered your question 
adequately. If you want more detail feel 
free to write again. 

Sincerely, 
Terry Wright ® 
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FIRE AND ICE AND MOLY’S GO NICE 


For those of us in the highpower game, 
we are all familiar with the idea of “if 
only I could get that equipment” or, “I 
just need a new barrel and the next string 
will be a clean with 10”. Well, this story 
may very well have started during a con- 
versation where someone was heard to 
say, “Hey, John, what if we do this?” 
Which was immediately followed by, 
“while we’re at it, how about....” and off 
we went, in search of improved accuracy, 
the easy way. 

OK, so what’s this all about? Well, 
“once upon a time.....” my friend John 
Knight and I were discussing the next 
plan for my across the course bolt gun. 
John has built several competition rifles 
for me and we are continuously “experi- 
menting” with different “improvements” 
to an already good rifle. This particular 
rifle was first built in 1992 on a 
Winchester M70 action with a Palma bar- 
rel (30" 1-13 twist “tight” .308) to be 
used in the 1992 Palma Championships 
in Raton, NM. “The Plan” was to then 
use it for a couple of years as my first 
“across-the-course” bolt rifle using the 
155gr Palma bullets. This worked fine 
but in 1994 I decided I wanted additional 
versatility in bullet selections and John 
installed a more traditional, 1-10 inch 
twist HS Precision barrel. 

During the 1994 season, the rifle shot 
well and, at the end of the year, with 
1,200 rounds through the barrel, we 
decided to re-cut the chamber and push 
the throat back 1/2". No, nothing was 
wrong and there was no sign of any 
throat wear yet. Groups were OK, but we 
just felt that we were either to do it now, 
in between seasons, or risk the chance of 
throat erosion becoming a factor in the 
middle of the next year’s shooting. (Note 
to NEW SHOOTERS: In the highpower 
game you have to think at least | year 
ahead for the building of competition 
rifles or having significant work done. I 
happen to be OUTSTANDINGLY lucky 
that my friend John is a fantastic gun- 
smith who is willing to help me when I 
need it. Generally, all of the best 
outfits/gunsmiths around are backlogged 
and you will never hear anyone say, “we 
can have it for you next Friday”.) So, 
once John pushed the throat back, the 
great experiment began. 

Lately, any of you who are regular 
readers of Precision Shooting have seen 
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Tom Lintner 


stories on NECO fire lapping bullets, 
barrel freezing, and moly coating. Well, 
you guessed it, John and I decided to try 
all three with this barrel. All in the inter- 
est of, “gee, I wonder what would happen 
if we....” 

Anyway, if we were going to do this I 
thought we should at least try to get an 
idea if anything good came out of it. Yea, 
I know, it’s a novel thought but you’d be 
surprised how few times I have a novel 
idea. Therefore, in the interest of docu- 
mentation, I planned on doing a series of 
“before” and “after” groups as we went 
along. 

At this point we need some additional 
background info... I had made a decision 
NOT to use the best ammo combination 
for the rifle but instead, I was going to 
use a lot that had been set aside for 200 
yard “practice only” (read: it was already 
made up). The logic behind the ammo 
decision was that, hopefully, any changes 
in the barrel would be more apparent if 
we started with larger groups. Yea, I 
know, from a ballistics and physics 
standpoint this makes no sense at all but, 
what the heck, I thought it was a good 
idea at the time and maybe even more 
dramatic. The ammo I selected to use had 
been previously made for my service 
rifle. I had done some testing with it in 
the bolt gun and was really not impressed 
with the results. In the service gun it shot 
well but, since I “retired” the MIA, this 
ammo was left over. If you look at 
GROUP | you will see a group sample 
that I had retained from an October 7, 
1995, test which measured .895. In order 
to get some kind of a “standard” for the 
rifle using this ammo, I elected to take 
the average of Group | and Group 2, 
which was also shot before fire-lapping 
with the same ammo and produced an 
average group which equaled .986. Yes, I 
realize this methodology may leave 
something to be desired but, based on my 
experience with this particular 
rifle/ammo combination, I considered it a 
reasonable base line. I'll subsequently 
refer to this as the “mean average”. 

If you look at GROUP 2, which is part 
of the mean average, it measured 1.076. 
This group represented a “pre-fire-lap” 
group and was not an impressive indica- 
tion of the benefits of pushing the throat 
back. Once that was done, I fire lapped 
the barrel using the NECO system. (For 


reference, this rifle, with my “match 
ammo” can produce groups of slightly 
more than 1/2" at 100 yards off a rest in 
calm conditions if I don’t have any caf- 
feine or if my head is not off somewhere 
in the Land of Oz today. 

As a special note to lazy shooters like 
me, NECO will provide all the material 
you need to treat your own bullets with 
their fire-lapping grit or, you can simply 
order a set of “ready-to-load” fire-lap- 
ping rounds which come in a case of 50 
bullets using “course”, “medium”, and 
“fine” grit. This was the path I chose and 
it was real easy to load/fire. 

Now, if you look at GROUP 3, this is 
the “post fire-lapping” group and mea- 
sured out at .945. Again, it didn’t make 
me jump up and down but it was a reduc- 
tion in the overall size from Group 2 and 
the mean average. With the fire-lapping 
accomplished, the barrel, with the receiv- 
er still attached, was sent off to the deep 
freeze tank for the cryo treatment and the 
story takes a break.... 

It’s 2 months later and the barrel has 
been returned and remounted into the 
stock and we’re off to the range. By this 
time the weather conditions have 
changed somewhat; it’s still cold and 
somewhat windy. If I were smart I’d wait 
another 3 weeks to do this test but then 
we already discussed the “smart” part. 
After 10 “fouling” and “warm up” shots 
to heat up the barrel, which was also 
cleaned before firing to make sure there 
was no “post freezing” debris, I shot 
GROUP 4. This group represents the first 
“post freeze” and “post fire lap” group 
and measures out at 1.034. GROUP 5 
was a repeat of the same conditions (I 
didn’t feel I shot the first group well) and 
measured at .581. 

OK, our scientific method may be 
shaky but there definitely seemed to be a 
visible improvement in the accuracy so 
we went on to the next step; moly bullets. 
However, before we do that, let me go 
off on a tangent and share some opinions 
concerning barrel freezing. First, I’m not 
a gunsmith, nor an expert in metal work 
or the characteristics of steel, but the fol- 
lowing thoughts were expressed by 3 
experts in those fields. Currently, the pre- 
dominate opinion about barrel freezing is 
that the process will “stress relieve” the 
steel and improve accuracy. During the 


Continued on next page 
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FIRE AND ICE AND 
MOLYS GO NICE 


Continued 


research for this article | encountered 
folks who had a slightly different idea, 
specifically, that the freezing process 
results in the carbides within the steel 
precipitating toward the surface of the 
barrel (both internally and externally) 
and thereby hardening the surface. This 
concept appeared to be supported when 
my friend John sent his chamber reamers 
to be frozen and subsequently experi- 
enced a significant improvement in their 
cutting ability. Another gunsmith spoke 
about his experience with the effects of 
the freezing appearing to “wear out” over 
time. Again, I cannot assess the accuracy 
of these opinions myself but, taken as a 
whole, they seemed to have some validi- 
ty. However, whichever is right, all the 
prior data, as well as this little test, does 
indicate that the freezing is effective at 
reducing group size. Therefore, whatever 
works.... 

OK, lets get back on track... If you 
look at GROUP 6, this is now represent- 
ing the same rifle/load combination 
except the bullets are moly-coated. 
Although the group size has “tightened 
up” it displayed a fair amount of vertical 
stringing. So, the final group (when I ran 
out of ammo), Group 7, was shot with the 
last (3) of the moly bullets. This came 
out at .629 and may have indicated a 
reduction in the vertical stringing but 
with only 3 rounds I really couldn’t tell. 

What did it all mean so far? Damned if 
I knew but I was starting to draw a cou- 
ple of conclusions: The chamber was cut 
back at approximately 1,200 rounds and 
did not appear to make a difference. 
Generally the accepted time for this to be 
done is around 2,000 rounds and that 
appears to be correct from this experi- 
ment. Additionally, if you compare the 
first group (Group 2) before the 
“fire/freeze’”’ (which measured 1.076), as 
well as the mean average (.986), with 
Group 6 (which measured .921), there’s 
an apparent improvement in accuracy of 
14.4% and 6.6% respectively. However, 
at this point I thought a little common 
sense might be in order. 

Any of us who have spent any time at 
all at the reloading bench realize that 
there are literally hundreds of variables 
that go into this science/hobby of ours. 
Although there were apparent improve- 
ments, I found myself being slightly cyn- 
ical about the magnitude in the reduction 
in group sizes. I felt that, yes, these 
results were in line with previous individ- 
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ual experiments that have been done by 
other people, and, collectively they 
should (and did) show progressive 
improvement. But I still found myself 
believing that a fair amount of the results 
were a function of being at “the right 
time at the right place” with the right 
combinations. So, I decided, “while 
we're at it...” that I would duplicate the 
test but in greater detail. 

This decision prompted me to again 
call Roger Johnston out at NECO, Inc., 
the producer/supplier of the moly 
process. As many of you know from sevy- 
eral past articles in Precision Shooting, 
NECO has worked very closely with 
Norma in their testing of moly-coated 
bullets and Norma’s eventual introduc- 
tion of a commercial line of moly-coated 
bullets in Sweden. Roger shared some of 
the characteristics associated with moly- 
coating and more details on the “how 
to’s” of using them. Specifically, and this 
may have had an impact on the first test, 
was the “break-in” or “fouling” required 
before results stabilize. Additionally, 
Roger advised, and I later confirmed, that 
you cannot go back and forth from moly- 
coated bullets to “naked” bullets (non- 
moly) without a transition period. 
Exactly how long that transition is may 
be a little difficult to say. In the early 
stages of the development of the moly 
process, NECO had relied on user com- 
ments which appeared to indicate 5 shots 
were sufficient to “stabilize” the barrel. 
However, the current philosophy, which, 
based on my testing appears accurate, 
puts the actual number of initial “fouling 
shots” that are required closer to 10 
(note: once those shots are fired the 
process does not have to be repeated). 

Based on the conversation with Roger, 
and another suggestion from Dave 
Brennan, our esteemed editor, it was time 
for Round II of the “Can We Get It Any 
Smaller Than This Test”. 

Back to the loading bench; same brass, 
same primers, same powder, same 
weight, lots more moly bullets. Back to 
the range; better conditions, better light, 
WARMER temperature, less breeze, less 
caffeine. 

Being careful about the fouling 
required to stabilize the barrel, I 
recleaned the barrel (this time a “full 
cleaning” with brushing) and fired 10 
rounds of moly’s as fouling shots. After 
that, I continued to fire 10, 5 shot groups. 
I discarded one of these groups because I 
had my head on less than straight, let’s 
just say conditions changed and everyone 
but me knew it. In two groups, again, I 
had a magnificent performance and sent 
1 flyer hither and yon. 


In the interest of brevity, ve provided 
3 examples (Group 8, 9, and 10) which 
allow the reader to see a sampling of the 
groups. The results were interesting but 
perplexing (remember the line about “if 
gunpowder is involved, it’s magic’”?). 
Although the average group size was 
.848, all the groups had a common char- 
acteristic. Specifically, within each group 
of 5 shots, 3 or 4 shots were in “one 
hole” with the other | or 2 shots adjacent. 
The average size of all of the “one hole” 
groups was .364. Again, if you look at 
Groups 8, 9, and 10, you will see a repre- 
sentative view of what all the groups 
looked like. 

These type of patterns was something 
new to this rife. Generally, even in the 
best conditions the groups are close but 
not “1 hole” groups. In these last groups, 
they all had the same characteristic that 
you see in Groups 8-10. This had me 
thinking about my own performance on 
the bench (I’m an occasional “tinkerer” 
with this stuff, not a benchrest shooter) 
so I decided to, you guessed it, re-do the 
test. However, this time, my friend John 
Knight, who is MUCH better then me off 
the bench, re-shot the same drill. 

John fired a total of 6 groups of 5 
rounds each. As expected, John’s shoot- 
ing was better than mine (but not by that 
much John) and there was still some indi- 
cation of “double groups” within the 5 
shots. However, John was able to get 
tighter groups overall and Group 11 is an 
example of one of John’s groups. I was 
now confident that this reflected a rea- 
sonable indication in the performance of 
the rifle under these conditions. 

So, after all this, what did we have? 
Well, let’s transfer it to chart form, see 
where the numbers end up, then again, 
talk about common sense: 

Mean Average Before Fire-lap: 

.986 (Ave of Group 1&2) 

Post Fire-lap: 

.945 (Group 3) 

Before Barrel Freezing: 

.972 (Ave of Group 1,2,3) 

Average Post Barrel Freezing: 

.808 (Ave of Group 4&5) 

With Moly-Bullets: 

.774 (Ave all moly groups) 


Now, at this point in the research, dur- 
ing one of my telephone calls with Roger 
Johnston, he suggested I contact another 
shooter in Seattle by the name of Peter 
Forras. It seems that Pete had been exper- 
imenting along the same lines as I was 
and he thought Pete could provide anoth- 
er perspective. Boy, talk about an under- 
statement (which I’m beginning to think 
is characteristic of Roger). 
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It seems that Pete Forras is a “tinkerer” 
like a lot of us and enjoys playing with 
different things to see what will shoot the 
best. Sound familiar, anyone? However, 
the unusual thing about Pete was that he 
had kept his old targets and records and 
was, in short, a researchers dream. 
Additionally, Pete also conducted fire- 
lapping and moly tests with similar 
results, although he did not freeze the 
barrels. Another difference is that Pete’s 
experimenting took him into benchrest 
competition since he felt that “when he 
told his shooting buddies about some of 
his long shots in Montana they’d think he 
was lying”. He won his first benchrest 
match in the Varmint bench category 
with a .280 Ackley Improved and a 10 
shot group of 6.25 inches at 600 yards. 
The second win, a couple of weeks later, 
was with a .243 Ackley Improved and a 
10 shot group of 4.75 inches at 600 
yards. This turned out to be the smallest 
group in the clubs 53 year history. Now, 
from my perspective this told me several 
things; (1) Pete can shoot, (2) Pete tries 
everything, and (3) Pete knows when 
something does or doesn’t work. 

For background, Pete’s experiments 
started with a factory Browning Model 
78 single shot that had a rough barrel and 
“took hours to clean”. In an effort to find 
a way to get the rifle to clean easier Pete 
turned to the fire-lapping. Following the 
direction supplied with the NECO kit, he 
finished the fire-lapping process, after it 
“took 6 nights to get the barrel clean 
enough to fire-lap”. The following day he 
shot 40 rounds of “old ammo” just to see 
how the gun cleaned and found it cleaned 
in one application. According to Pete, the 
gun was also shooting groups of about | 
inch which he considered “real unusual.” 

From there he went on to moly bullets 
with the rifle (which was also his first 
experience with moly’s) and found that 
the rifle fires an “honest 3/4 inch”. 

Another rifle which resulted in similar 
results was an “old Remington 700” that 
was bought as a “first gun” for a new 
shooter. If you look at Group 12 and 13 
you will see 2 examples of “before.” 
Group 14, 15, and 16 will then provide 
an overview of 3 successive groups after 
the rifle was fire-lapped and with moly’s 
being used. Group 17 represents another 
6 shot group from the same rifle. 

Finally, for you benchrest folks, I’m 
looking at a witnessed target that Pete 
fired on March 30, 1996, with a .243 
Ackley Improved that measured .020" for 
5 shots at 100 yards. It’s in a shadowbox 
frame so I can’t provide a good copy. 

Anyway, although Pete is sold on the 
positive effects of the fire-lapping and 
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moly’s he will say he does not think they 
are responsible for the total improve- 
ment. He believes that the use of the 
NECO Concentricity gauge, which 
allows him a greater degree of accuracy 
in selecting and sorting cases plays a 
major roll too (maybe another story 
sometime). 

To begin to summarize, based on these 
tests I came to several conclusions. 
Specifically, that cutting the chamber 
back at only 1,200 rounds does not 
accomplish anything (thanks John for 
saying, “I told you so”). Additionally, 
that individually, the fire-laping probably 
had an impact on improving accuracy but 
really required additional testing to better 
assess. The barrel freezing (regardless of 
your opinion of what happens when you 
freeze the barrel) seemed to make a sig- 
nificant change in accuracy and, finally, 
the use of the moly-coated bullets did 
appear to provide an additional reduction 
in group size. 

Now, aside from these finding, there 
are other issues regarding moly-bullets. 
According to NECO, the major benefit is 
the reduction in fouling. Interestingly, 
Roger Johnston at NECO will state that 
NECO makes no claims that the moly 
coat will improve accuracy but, with all 
due respect to a fellow former aviator, I 
think Mr. Johnston is being a little too 
conservative. 

Additionally, I did experience that, 
along with a slight decrease in velocity 
(which is normal), the barrel cleaning 
was almost non-existent. I believe Walt 
Berger, who is offering commercially 
produced moly-bullets, simply runs a wet 
patch through the barrel followed by a 
dry patch. That’s it and that seems to be 
OK. 

Finally, just prior to completing this 
article, I travelled to British Columbia, 
Canada, to participate in the British 
Columbia Long Range Rifle Matches. 
The match enjoyed the attendance of 44 
shooters including some of the top US 
and Canadian Palma shooters; Tom 
Whitaker, Johnie Franklin and Bob 
Gamboa from the US, along with Mirko 
Teglasi, Jim Paton, Ken Westling and 
Clint Dahlstrom from Canada, to name 
but a few. During the course of the 4 day 
shoot I learned that Clint Dahlstron, who 
many consider one of the top shooters in 
Canada, is currently experimenting with 
moly bullets. Another observation was 


that Tom Whitaker, who was in first — 


place at the end of each day, was shoot- 
ing moly bullets and went on to win the 
Grand Aggregate with a score of 1474- 
69. The closest competitor to Tom, in 
second place with a score of 1457-54, 


was Mirko Teglasi, who is an outstand- 
ing shot and a member of the 1996 
Canadian Bisley Team. Now, does that 
mean that Tom won because he was 
using moly’s? Hardly. In fact it looked 
like Tom couldn’t do anything wrong 
even if he tried to but, somehow I was 
reminded of Roger Johnston’s statement 
that “moly’s will not hurt accuracy.” The 
thought struck me as kinda funny since it 
sure seemed “accurate” in this case... 

Finally, and this was a major issue to 
me, were the reports by Norma regarding 
barrel life. According to previous infor- 
mation made available from Norma, and 
published in Precision Shooting, there 
appears to be evidence of some rather 
extensive increases in barrel life. One 
particular barrel used as a test by Norma, 
which has never had “naked” bullets 
through it, has passed the 7,000 round 
mark. I understand that prior barrels of 
the same type and caliber had been shot 
out around the 3,000 round mark. Now, 
regardless of how skeptical we may be, if 
we were to get even half of that increase 
in barrel life, that’s not a bad deal. So, as 
far as I’m concerned, these processes 
don’t seem to harm the rifle but can pro- 
vide the “non-gunsmith” with an easy 
way to improve the accuracy of your bar- 
rels. 

In closing, what was really a pleasant 
surprise in this story was that another 
shooter, 2,500 miles away who I had 
never met, had experimented his way to 
the same point with similar conclusions. 
To Pete Forras, I'd like to offer my 
thanks for your time, research and opin- 
ions. Welcome to the world of competi- 
tion shooting and I'll look forward to 
shooting with you again in Canada. 


Targets continued on next two pages 


SPECIALISTS IN GUN 
CLEANING SUPPLIES 
FOR ACCURACY. 


* 100% Cotton Flannel Patches 
¢ Brass Core/Bronze Bristle 
Benchrest Bore Brushes 
¢ High Tech Cleaning Rods 
¢ Spear Pointed Cleaning Jags 
* New Technology Gun Oil 
* Lead & Powder Solvent 
* Copper Solvent 
* Bore Guides 
* Most Complete Line of Gun Cleaning 
Items Made in the USA from .17 Cal 
to .50 Cal & 10GA to 410 GA 
Pro-Shot Products 
P.O. Box 763 
Taylorville, IL 62568 
Tel: (217) 824-9133 
Fax: (217) 824-8861 
Send or call for 
FREE 16 PAGE CATALOG! 
Dealer Inquiries Invited. 


91 


GROUP 4 
GROUP 1 


GROUP 5 GROUP 9 


GROUP 2 


GROUP 10 


GROUP 11 


GROUP 3 


GROUP 7 


92 PRECISION SHOOTING SPECIAL 4, Vol. 1 — 1997 


© 
fe”) 
0 “© 


GROUP 12 


First Moly iM sla 


GROUP 14 


Bes/Groue 


GROUP 17 GROUP 16 


PRECISION SHOOTING SPECIAL 4, Vol. 1 — 1997 93 


OEHLER’S NEW SKYSCREENS AND DIFFUSERS 


A Latin phrase comes to mind, bonus 
vir semper tiro: Loosely, “Always will- 
ing to learn.” Mr. Ken Oehler is, in my 
humble opinion, the dean of instrumental 
ballisticians. Though one would never 
know it from his demeanor, Mr. Oehler 
likely knows as much about instrumenta- 
tion designed to measure internal and 
external ballistics as anyone, ever. He has 
invented an entire genre of tools that 
make it possible for you and me to 
affordably measure all manner of ballis- 
tic properties. 

Thanks to Oehler Research, those will- 
ing to invest a few thousand dollars can 
survey ballistic properties that, only a 
few years ago, were unmeasurable at any 
cost! For example, with Oehler instru- 
mentation we can simultaneously record 
real-time chamber pressure, muzzle 
velocity and energy, actual ballistic coef- 
ficient, remote target impact velocity, 
delivered energy and bullet impact point. 
(The slightly incredible Oehler Model-43 
Personal Ballistics Laboratory, which 
retails at about $1500.) Further, we can 
reduce all the associated statistics and 
print that information along with a repli- 
ca target representing all the data on a 
group of such shots; and we can do all of 
this without leaving the shooting bench! 

Nevertheless, despite the quality and 
quantity of these contributions, Mr. 
Oehler witnesses genuine humility. If 
anyone is ready, willing and able to listen 
to ideas to improve an existing product, 
he is. Further, owing to Oehler 
Research’s dedication to product perfor- 
mance, capitol outlay is not a primary 
consideration in the decision to improve 
an existing product. 

Consider Oehler’s chronograph sky- 
screens, already among the best in the 
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world. In the past several years, Mr. 
James Bohls and others at Oehler have 
made two significant upgrades to the dif- 
fuser system and one to the housing 
assembly. The most recent upgrade 
involved redesigning the injection molds 
for both housings and diffusers. Their 
goal was improvement of clear-blue-sky 
skyscreen performance, especially near 
midday. 

Where the replaced orange diffuser 
was 2." wide (front-to-rear), the new 
model is 57s" wide — an increase of dif- 
fusion area of 212.5%. The purpose of 
the orange diffuser is to add scatter to 
any light entering the skyscreen through 
the skyscreen’s window. In theory this 
will improve skyscreen performance in 
clear-blue-sky situations. 

Against a clear blue sky a bullet casts a 
relatively pale shadow. The diffuser 
increases evident contrast; the photo cell 
is more apt to correctly read the shad- 
ow’s passing. 

Oehler’s orange diffusers do work. It is 
only reasonable to assume that making 
those pieces wider (front to back) will 
improve performance. Further, I happen 
to know that factory testing demonstrated 
a significant advantage to the wider for- 
mat. However, sky conditions, which are 
not uniform across the “fruited plain,” 
limited Oehler’s testing. In the Hill 
Country of Texas, home to Oehler’s 
Field Research Facility, the replaced sys- 
tem worked just fine almost 100% of the 
time when the sun was above the hori- 
zon! In Western Colorado, and many 
other regions, the sky is so clear and 
clouds are so rare that the old system 
often failed, especially in the hours 
around midday — I routinely either repo- 
sitioned, when possible, to fire in a dif- 
ferent direction or halted testing at such 
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times, often losing 4 hours of daylight! 
We are now comparing old and new sys- 
tems under these, worst-case, skies. 

Preliminary results are encouraging. 
The new system seems to work much 
better. However, such testing takes time 
and many trips to the range. I look for- 
ward to a series using Nosler Ballistic 
Tip bullets in the 223 at high velocity. 
That should really tell the tale because 
those bullets are bright, shiny, small and 
will present a fleeting shadow to the sys- 
tem — those are among the hardest of 
bullets to chronograph. 

The skyscreen housings are another 
matter. In redesigning those units, which 
one can easily interchange, Oehler drasti- 
cally reduced the potential for any scat- 
tered light, which originated from outside 
the skyscreen’s theoretical “window,” 
reaching the photon detector cell. A 
problem with the old housings involved 
the sun shining across the top lens on the 
screen; as happened near midday when 
one was shooting either north or south. 
On a bright clear day, under those cir- 
cumstances, sufficient scattered light 
managed its way to the photocell to over- 
whelm the system; the units simply 
would not function. 

The new design incorporates anti- 
reflective black panels raised significantly 
above the top lens. The geometry is such 
that direct sunlight cannot impinge the 
lenses with the diffuser in place. The 
sides of the light path on the housings fea- 
ture steps so any peripheral scattered light 
that might enter the top cannot reach the 
lens — the plastic housing absorbs most, 
the rest it reflects back out the opening. 
These features are significant and should 
dramatically improve poor-lighting func- 
tion. Again, testing continues. 

A final observation: Oehler has 
designed the new diffuser and screens to 
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work together. The diffuser’s width of 
57%" is no accident! This system geomet- 
rically dissallows direct sunlight from 
ever reaching the upper lens in the hous- 
ing. This qualifies as a stellar engineering 
decision. If direct sunlight cannot reach 
that lens, the lens (even when dusty) can- 


not transmit it to the photo-cell. This lim- 
its the potential for erroneous readings. 
For those interested in upgrading their 
Oehler system, replacement pieces are 
available at a reasonable cost. For 
myself, anything that improves the quali- 
ty of readings and reduces the number of 


also use an opaque RTV (Room 
Temperature Vulcanizing) silicon to seal 
the entire perimeter of the housing 
against light, dust and moisture — good 
idea. 

Of course, nothing is perfect. Oehler’s 
diffuser system is rather bulky and 


Oehler skyscreen housing halves and skylight diffuser 
assemblies. At top is the older diffuser: Flexible steel side 
supports with a 1/2" wide nylon reinforced tape strip 
attached across the top — this strip provided limited light 
diffusion. At center is the old housing (left) and the newly 
replaced orange plastic diffuser — black plastic side sup- 
ports attach this diffuser, which also provides significant 
skylight diffusion. At Bottom are the newest housing and dif- 
fuser system. Note addition of a stair-step pattern in the 
upper portion of the housing and vertical extension, com- 
pared to the older model. These features substantially limit 
extraneous light infiltration. The Wider diffuser, in conjunc- 
tion with the taller housing, prevents direct sunlight from 
ever impinging upon the upper skyscreen lens. 


heavy. Use requires a good tri-pod or 
other sturdy means of support at the 
range, especially if the wind is gusting — 
whoever heard of the wind blowing at the 
shooting range? Maybe Ken will next do 


something about that. .. . ® 


suspect readings is 
most welcome. 
These units are, 
certainly, a worth- 
while investment. 
I should note, I 


Comparison of Oehler skyscreen housings. At left is the 
newest version. Note addition of steps in the upper portion 
of the housing and the extension to the height of the main 
body, compared to the older model. These features substan- 
tially limit extraneous light infiltration. Replacement of the 
old housing requires only a /%:" socket driver and a bit of 
manual dexterity. Excepting the housings, all other parts are 
interchangeable. 


Here we have prepared the skyscreen for reassembly. We 
will using old internal and assembly components with new 
housings. Note that | had the rail attachment nut in the 
wrong orientation for this photograph. A shoulder, not a flat, 
should be at the top. | also suggest application of a fine bead 
of black RTV (Room Temperature Vulcanizing) silicone along 
the entire perimeter joint. This will prevent dust and extrane- 
ous light from infiltrating the housing. 
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Close-up view of Oehler’s newest skyscreen housing. Oehler 
designed the stair-step pattern in the upper portion of the 
housing to absorb and reflect extraneous light back out of 
the system. Oehler designed the stepped extension at the 
top to reduce the amount of extraneous light that can reach 
the top lens, which locates near the center of the housing, in 
the upper of the three large narrow steps. 
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THE BERDAN PRIMER SYSTEM 


Over several decades, I have reformed 
and reloaded thousands of brass rifle 
cases using the Berdan primer system. I 
have done this because I believe the 
Berdan primer system is superior to the 
Boxer primer system in the ignition of 
powder in rifle cases. Now that I’ve got 
your attention maybe you’re interested in 
my findings or maybe you think this guy 
is off his rocker, but read on! 

My first experience with ammunition 
using the Berdan primer came when I 
purchased my first 6.5x55mm Swedish 
Carbine back in the late 50’s. Along with 
this sweet little carbine came 200 rounds 
of ball ammunition for the price of 
$20.00. My friends all told me that I had 
really done a stupid thing, buying a rifle 
that used such high priced ammunition! 
Of course they were right. When I pur- 
chased my first couple boxes of Norma 
ammunition for more than the original 
price of the carbine and 200 rounds of 
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by 
Jay C. Dye 


ball ammunition, I was too embarrassed 
to tell anyone. I put the little carbine in 
the closet and hoped my friends would 
soon forget my stupid blunder. 

A few years later, the U.S. Army 
decided that I was due for a tour in 
Europe. This tour of duty turned out to be 
my education in what most of world used 
in the primer systems for rifle and hand- 
gun cartridges! In Europe, Asia and the 
Middle East, the boxer primer is thought 
of as second rate, and an inferior system 
to ignite powder because “It limits the 
area of burn/ignition of the cartridge 
powder”! 

Upon my return to the states, I brought 
back a couple thousand Berdan primers. 
As soon as I got settled into state-side 
duty, I dug out the little Swedish carbine 
and began shooting it. Every shot using 
the Norma ammunition was financially 
painful, but I just had to compare ammu- 
nition. The first test left me feeling a little 
sick inside: the boxer primed Norma 
ammunition had shot tighter groups than 
the surplus Berdan primed ball ammuni- 
tion! Not willing to give up, I took a load 
that had proven to be very accurate with 
Boxer primed cases, and I reloaded twenty 
of each style of case with exactly the same 
bullet and powder, leaving the only differ- 
ence being the primers! Not wanting to 
influence the outcome of the comparison, 
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I had an expert rifleman and sniper friend 
shoot the Berdan and Boxer primed 
ammunition without knowing which were 
which. Eight groups of five shots were 
fired in a mixed order, to further reduce 
any outside influence. There was no ques- 
tion after measuring the eight groups; the 
Berdan primed ammunition was shooting 
much tighter groups, and I was well on 
my way to a life time of more accurate 
shooting. 

As the years passed, I added a 7x57mm 
Mauser rifle to my collection and again 
established my preference for Berdan 
primed ammunition. I was also learning 
ways to improve on the Berdan ignition 
system. 

Like the boxer style cases, the Berdan 
case needs the flash hole made uniform. 
Unlike the two flash holes sizes found in 
Boxer style cases, the Berdan style case 
will vary quit a bit, depending on nation- 
al origin. The European nations seem to 
place more importance on this area and 
are much more consistent in their choice 
of flash holes size and location. Middle- 
Eastern and Asia countries, on the other 
hand, show little-to-no-regard for the 
flash hole, and others with three flash 
holes. Occasionally, during testing, ve 
found some lots of ammunition, general- 
ly of European origin, to be of near 
Match quality. 
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Another point of interest about Berdan 
primed ammunition is that European 
brass cases tend to be made of a harder 
material, while the Middle-Eastern and 
Asia countries generally produce softer 
brass cases. 

With the glut of surplus Berdan ammu- 
nition coming into this country, calibers 
like 7x57mm, 7.62 NATO (.308 
Winchester), .30 Caliber (.30-06 
Springfield) and 8x57mm are readily 
available and cheap. It’s not half bad but 
can be easily improved on, by pulling the 
bullets and weighing the powder loads, to 
figure out what they truly intended for a 
powder load? My general practice is to 
pull one box from a given lot number and 
use the average powder load of the twen- 
ty cartridges. I figure they must hand dip 
their powder (a la Lee) in some countries. 
Then I reload with this same powder, 
measured out properly by weight and 
seating the bullet the proper distance 
from the lands and grooves of the rifle 
that I intend to shoot. My first experience 
with this kind of reloading produced 
some sub MOA groups. Other shooters 
were asking me questions about the load 
I was using. When I told them what I was 
doing all I got was doing all I got was 
“You're kidding”! 

For the next few months, I couldn’t 
order enough surplus Berdan ammunition 
for my own shop in 7.62 NATO (.308 
Winchester) and .30 Caliber (.30-06 
Springfield). It got to be really funny 
when the very serious reloaders would 
show up at the shop and casually bring 
up the inquiry about what I had in cheap 
surplus Berdan ammunition. I’d point to 
the pile and say; “Help yourself’! Since 
when is a few ten-to-twenty? That’s 
right; they say “Well, maybe I'll take a 
few boxes”, but they’d stack ten to twen- 
ty boxes on the counter and again being 
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very casual, the question would come up 
about what I’d done to improve on this 
ammunition. 

At the range, when I would inquire 
about their opinion of this cheap ammu- 
nition, they’d say things like “Doesn’t 
group as good as my bench loads but it’s 
got possibilities”. A few even grumbled 
their way through buying a Berdan 
depriming tool and Berdan primers. I 
know where they’re coming from, it’s 
hard to accept change, even when the 
results force us in that direction! One 
customer even said it wasn’t so bad, 
which was wild, lavish praise for this 
particular character. The idea that the 
Berdan primer system is something new 
still makes me wonder where have these 
people been? 

When I say that something is impor- 
tant, it only comes from a great deal of 
data, and after a lot of hours analyzing 
scores of bullet groups. It’s very easy to 
shoot one outstanding group and believe 
you’ve found all the answers! Wrong 
answer; fire ten groups, record the data 
and analyze the be jabbers out it before 
you carve it in stone! Then do it all over 
again to see if your findings still hold up. 
Then write it down with a pencil... that 
way you can always erase it later. 

The uniformity of the total area of the 
flash holes is the major important factor 
in uniform powder ignition! Uniformity 
for the flash holes is simply drilling them 
out to .043, using a #57 drill, and select- 
ing cases that have the two flash holes 
180 degrees to each other. As for the 180 
degrees for flash holes, I’ve experiment- 
ed with cases that had the flash holes 
120/240 degrees apart and found the 
position of the loaded round to be more 
critical. They seem to work best when 
both holes are at the 04:00 and 08:00 
o’clock positions when I chamber the 
cartridge. So rather than throw them 
away, I file a small notch in the rim, at 
the top (12:00 o’clock). I also notch the 
180 degree cases, so the flash holes are 
always at 3:00 and 9:00 o’clock when I 
chamber the cartridge. I wouldn’t say this 
is of major importance, but it’s more 
along the lines of staying consistent. 

Just as a point of interest, the standard 
size flash hole for a Large Rifle Boxer 
type case is .80", which equals an area of 
.0OS of an square inch. The small flash 
hole, Boxer type used in the PPC cases 
are .060"-.062", has an area of .003 of an 
square inch. With the Berdan flash holes 
being drilled out to .043"X2, which equal 
an area of .003 of an square inch. Strange 
how this total area figure for the flash 
holes in Berdan cases dates back thirty 
plus years ago. I theorized back then that 


flash holes were like the nozzle on a gar- 
den hose; more distance and pressure 
occurred when the stream was at the opti- 
mum smaller size. This is one reason | 
believe the Berdan ignition system works 
more consistently than the standard size 
Boxer ignition system, and just might be 
equal to or maybe even better than the 
idea of the one small flash hole used in 
PPC cases. We’ll never really know for 
sure, until enough shooters try it over a 
long period of time, and start winning 
matches! 

The two most common objectives that 
I hear from other reloaders about the 
Berdan primers are “They cost too much, 
and they are too hard to use”. Yes, just 
like everything else coming out of 
Europe, they cost about twice as much as 
Boxer primers, but I believe they are a 
better ignition system and well worth the 
additional cost! 

I learned years ago that all primer 
pockets should be cleaned before reload- 
ing, so even if I’m reloading pistol 
ammunition, with Boxer type primers, on 
my Ammomaster, I deprime and clean 
the primer pockets first with RCBS’s 
Berdan depriming tool, I can do this task 
at just about the same speed as I do with 
the Boxer type case. Once the skeptics 
have been shown how to use the Berdan 
depriming tool properly, they scratch 
their heads and agree it couldn’t be sim- 
pler. 

If the mechanical method doesn’t grab 
you, go to the hydraulic method of 
removing the primer from Berdan cases! 
Make a plug that is a slip fit into the neck 
of a sized case, to replace the bullet seat- 
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ing plug of your bullet seating die. Cut or 
shape a .062” radius on the leading edge 
of the plug. Set up your press so the case 
is just barely touching the shoulder area 
of the seating die and the plug is about 
half way into the neck, with the ram at 
the top of the press. Put the cases into a 
bucket of warm water. I do this outside 
because of the mess it makes. Place a 
case full of warm water into the shell 
holder and raise the ram until you’re sure 
that the flat plug has just entered the 
neck, and push hard and quick! Adjust 
the flat plug to your particular style and 
need. These cases must be full length 
resized before and after depriming. As 
always, wear safety glasses while doing 
any stage of reloading! The extra time 
comes from running a .043” drill bit in a 
collet through each flash hole to keep 
them consistent. A plus for Berdan is the 
fact that the residue left by a fired primer 
will generally blow out with an air hose! 
Try that with Boxer residue! Since I’ve 
begun washing my deprimed cases, I’m 
almost convinced that the air hose will 
eliminate half the work on any style of 
primed case, if they are washed first. The 
solution I’ve found that shows the great- 
est promise is made of | pint White 
Vinegar, I pint hot water, 1 teaspoon of 
salt, and a half a teaspoon of dishwashing 
detergent. Mix in a half gallon jug, add 
the cases and shake sufficiently to agitate 
the cases for 5 to 10 minutes. Rinse with 
very hot water several times, and dry. I 
use compressed air to help dry and blow 
away residue in the primer pockets and 
inside the cases. Most cases look like 
new inside and out. 


At one time I was big advocate of the 
vibrator type case tumbler, but soon dis- 
covered that while the outside of the case 
were bright and shinny, the inside of the 
case were contaminated with dirt, pow- 
der/primer residue, and polishing com- 
pounds. This buildup inside the cases 
also reduced and varied the case capaci- 
ty, to a degree worse than using mixed 
brands of cases! Take a good look inside 
your several-reloads rifle cases! Use a 
bright light and try to see the shoulder 
area or take a bent piece of wire and 
scrape the inside shoulder area. Then tap 
the case on a piece of white paper. Better 
yet, saw a few old discard cases in half 
and see the real story! Not a pretty sight. 

I’ve become so convinced that the 
Berdan primer system is superior to the 
Boxer, that I have reformed brass Berdan 
cases to have this case design in the cal- 
ibers I shoot for the optimum in accura- 
cy. To date, I have either formed or have 
purchased Berdan brass cases for .22 
PPC, .22-250, 6mm PPC, 6mm 
Remington, .243 Winchester, 6.5x55mm, 
.25-06 Remington, .270 Winchester, 
7x57mm, 7.5x55 Swiss, .308 Winchester 
and .30-06 Springfield and I have now 
reached the point where I only reload 
.223 Remington and handgun cartridges 
with Boxer primers. 

I made up some 6mm PPC cases with 
the Berdan primer system and gave them 
to my shooting partner. He has been test 
firing then against Norma and Sako cases 
with the Boxer primer system, using 
Federal 205 Match primers in a Sako 
heavy barrel target rifle. His two major 
comments to date have been; “My best 
groups seen to lean toward the Berdan 
cases, and I think you’re onto some- 
thing”! I used 7.62x39mm cases, and 
now call them my 6mm CCCP because 
of their origin and type of primer. 

In general I’ve found the most notice- 
able increase in accuracy is best dis- 
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played by comparing cartridges less 
accurate then the benchrest cartridges. I 
generally recommend something like the 
.308 Winchester cartridge and instruct 
the reloader to stick with his pet load in 
Berdan primed cases. It’s a real eye 
opener when there is a noticeable reduc- 
tion in group size! Most often what the 
shooter is really seeing is a five shot 
group, with all five shots locked together, 
not the three or four shots with that one 
or two shots making the group spread 
out. These results can only happen 
because the Berdan primer is just plainly 
more consistent! 

Berdan primers are hard-to-impossible 
to find in most gun shops, but the Old 
Western Scrounger, 12924 Highway A- 
12, Montague, CA 96064 has the com- 
plete line of RWS Berdan Primers. The 
primer number 562 is what I’ve been 
using through the years. Its measure- 
ments are: diameter .217", height .100", 
with a base thickness of .024". Most 
large rifle priming tools seem to handle 
this size primer without any modifica- 
tion. 

The shelf-life and reliability of a 
primer is dependent on the humidity and 
temperature where they are stored. 
Living in the Pacific Northwest, humidity 
is a serious problem in the winter! I use a 
Dehumidifier in my reloading room and 
at my Gun Shop to solve this problem. 
Also primers must be stored in a cool 
(not over 70 degrees) place, that does not 
vary much in temperature. These require- 
ments also apply to powder, if you expect 
uniformity. This is a MAJOR IMPOR- 
TANT FACTOR! 

The serious shooter/reloader knows 
that uniformity makes for accuracy, and 
the weak link has been the primer. The 
Berdan primer simply will give you less 
standard deviation than the Boxer primer. 

Like my good friend Joe B. has often 
said; “Remember back when you predict- 
ed that the .38 Colt Super would some- 
day be a major factor in handgun shoot- 
ing, you were just ahead of your own 
time, Jay!” 

I’m going to make two predictions: 
“Someday there will be an American 
ammunition manufacturer producing pre- 
mium class rifle ammunition using 
Berdan primers, and the serious 
American accuracy reloaders will adopt 
the Berdan primer system!” ® 
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pe" = The 1996 
Precision Shooting Annual 


The 1995 Precision Shooting Annual was not only critically acclaimed (which is always nice, of course), but it also sold 
thousands of copies (Look, we don’t want to sound mercenary or crass about this... but sentence two is a whole lot more important 
than sentence one around here. The artistic satisfaction that Michaelangelo derived from painting the Sistine Chapel was 
unquestionably a wonderful thing. But we have to note that he still made certain that the Pope paid him from time to time... artistic 
satisfaction notwithstanding). 


The 1995 Precision Shooting Annual was big... over 500 pages. We don’t go backwards here at PS; we try to keep going 
forward. Thus... the 1996 Precision Shooting Annual goes over 600 pages. None of this “A pleasant evening’s reading” for the 1996 
PS Annual. If you want to read it more or less consecutively... select a three day weekend... tell the family you don’t want to be 
disturbed (yes, talking to me would indeed be considered disturbing me)... and make sure that you have three day supplies of 
firewood, microwave popcorn, and Chablis on hand (we can’t think of anything else very important right at the moment). 


1996 PS ANNUAL-TABLE OF CONTENTS 


Shooting, Rifles, Handloading 
The Bin inaaete Dilemma M.L. McPherson The 1996 
Estimating Black Powder Muzzle Velocities Don Miller Precision 
Ultra Light Arms BR-50 Rifles Bill Bartram : 
Survival Guns Joe Rychetnik Shooting 


History, Nostalgia Annual 
The Springfield Armory Kevin Thomas 


The Peters Cartridge Company Kent Miller 
The Bean-Can Shooters of Fort Charles Jack Rush 
Three .25 Calibers of Significance Jim Foral 
The Evolution of the Telescopic Sight Don Lewis 
The West and the Gun Jim Foral 
C.R. Pedersen & Son Jeff Aberegg 
The Art of Shooting Hap Rocketto 


Competition Shooting 


My Highpower Reloading Techniques Dave Brantner 

The World’s Largest Rifle Match Stephen Halbrook 

Long Range Flight Characteristics of the .308 Bob McCoy 

Gear Downrange Don Ballasch 

Tony Boyer on Winning Dave Scott Authored by the columnists 


and contributing writers of 
Whimsical, Humor Precision Shooting Magazine. 
The Honey Bear Affair Dick Wright y 


‘ , Edited by Dave Brennan 
A Shooting at Grandma’s Roy Baumgardner perc fanaa 


There are probable “classic” articles in the 1996 PS Annual. If you’re a benchrest shooter, the Dave Scott authored exclusive 
and extensive interview with Tony Boyer will be worth the price of admission by itself. Highpower shooters will welcome what is in 
wide private circulation, and an underground classic even before we caught up with it, Dave Brantner’s My Highpower Reloading 
Techniques, as well as the 90 page Hap Rocketto article on the shooting career of Olympic medal winner Art Jackson, which is just 
about the story of US Highpower over the last five decades. The story of The Springfield Armory by Kevin Thomas is accompanied 
by great photographs from the author’s fact-finding visit to this venerable institution. There’s a lot of history and nostalgia in our new 
‘96 PS Annual, and as always, regular PS writers Joe Rychetnik, Roy Baumgardner and Dick Wright prove their abilities as 
entertaining raconteurs. Plus a dozen more articles, from the likes of M.L. McPherson, Jack Rush, Jim Foral, Bob McCoy and other 
of your favorite PS writers. 


1a ORDER NOW: at $28.95 soft-cover, $36.95 hard-cover, plus shipping and handling. Shipping is $3.50 for first book, 
$5.00 for multiple books - US; Canada is $5.00 for first book, $7.50 for multiple books. Order from: Precision Shooting, 222 
McKee Street, Manchester, CT 06040. Phone (860) 645-8776, fax (860) 643-8215. Visa and Master Card orders accepted 
without surcharge. Foreign orders will be charged actual shipping costs, plus $1.00 handling. CT residents add 6% sales tax. 
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The Accurate Rifle 


by Warren Page 


The 1996 reprint carries every word and photo of the 240 page, 1973 
dated original, totally unchanged. In addition, at the very end of the 
book, is an “Update - 1996” chapter, authored by Dave Brennan, Editor 
of Precision Shooting magazine, which will bring the reader up to date on 
rifle equipment developments that took place between 1973 and 1996. 


The topics include the best methods of shooting from bench rest; the 
most accurate sights and scopes and how to turn them to your advan- 
tage; the effect of recoil; the most accurate cartridges; the secrets of 
proper bedding; how to select barrels and stock; how to clean an accu- 
racy rifle properly; trouble shooting-everything that Page’s years at the 
top of the shooting world have taught him. In addition, The Accurate 
Rifle can be read as an absorbing history of the most dynamic period in 
the search for accuracy - the last two decades - for Page was there, and 
he not only knew the pioneers but he was one himself. 


From an obituary of the time, for Warren Page’s 1977 death: 

“Page was an accomplished shotgunner and almost without peer as a 
rifleman. He held countless world and national records in benchrest 
shooting - a sport he helped guide through its infancy during the early 
*50s. At the bench, he was a national champion nine times. He con- 
tributed immeasurably to the store of technical knowledge on firearms 
and ammunition and helped pioneer the introduction of several of 
today’s modern high-velocity cartridges (Primarily the .243 Winchester 


Warren Page and the 7mm Remington Magnum).” 
ar 


Precision Shooting has purchased the entire run of 5,000 copies of the 
updated edition of The Accurate Rifle. The book will be available in 


both hard cover and soft cover versions, as was the original edition. 
ORDER NOW at $17.95, soft cover, or $24.95 hard cover, plus S & H ($3.50 US, $5.00 Canada). Order from: Precision Shooting, 222 


McKee Street, Manchester, CT 06040. Phone (860) 645-8776. Fax (860) 643-8215. Visa or Master Card orders accepted without sur- 
charge. Foreign orders will be charged actual shipping costs, plus $1.00 handling. CT residents add 6% sales tax. 


The Precision Shooting Reloading Guide 


Allow us to quote from the Book Review of The American Rifleman’s 

December, 1995 issue. “Those familiar with Precision Shooting magazine know 

it to be an invaluable source of information for anyone interested in ‘Extreme e ; 
Rifle Accuracy’. Following in that tradition is ‘The Precision Shooting | Ae Sh t n 
Reloading Guide’. Rather than offering tabulated loading data for a variety of Precision 00 l " 
cartridges - the ‘what’ of reloading - the Guide covers, in eight authoritative UIDE 
chapters, virtually every aspect of accuracy handloading techniques - the ‘how’ - RELOADING G 2 
and ‘why’. Topics include reloading for highpower competition (both bolt and a me) 
semi-auto), benchrest reloading, reloading wildcats and magnums, making and 

loading cast bullets, load development and an overview chapter on reloading 

for extreme accuracy. Chapter authors include top competitive shooters, and 

many leading authorities on accuracy loading. This reference offers the inter- 

mediate through advanced handloader the tips, techniques and tools needed to 

make accurate loads for any rifle discipline.” 


Chapters include: An Overview Of Extreme Accuracy Reloading - Fred 

Sinclair/Bill Gravatt; Reloading For Highpower (Bolt Gun) - Dave Milosevich; 

Reloading For Highpower (Gas Gun) - John Feamster; Reloading For Benchrest 

- Dick Wright; Reloading The Magnums - Jay Turner; Reloading For Wildcats - ; PE ope 

Rich Kayser; Pouring And Loading Cast Bullets - Roger Clouser; Working Up The Precision Shooting Relmerned Wilh. 

An Accuracy Load - Dan Hackett. : ae at: _,. In The Various Disciplines 
«Extreme KY 

ORDER NOW at initial publication price $22.95, plus S & H ($3.50 US, 

$5.00 Canada). Order from: Precision Shooting, 222 McKee St., 

Manchester, CT 06040. Phone (860) 645-8776, Fax (860) 643-8215. 

Visa/MasterCard orders accepted without surcharge. Foreign orders will be charged actual shipping, plus $1.00 handling. CT residents 

add 6% sales tax. 


